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TUYEN BO BAN QUYEN

Tai lidu nay thudc loai sach gido trinh nén cac ngudn thong tin c6 thé dwoc phép dung
nguyén ban hoic trich ding cho cac muc dich vé ddo tao va tham khao.

Moi muc dich khac mang tinh léch lac hodc st dung v6i muc dich kinh doanh thiéu lanh
manh s€ bi nghiém cAm.

LOI GIOI THIEU

Nudc 1 yéu td rat quan trong trong doi sdng con ngudi, nude duge cung cip cho moi
linh vuc cua doi sdng va dong tim quan trong cong nghé san xuat thuc pham. Chét lugng
nuéc anh huong dén tt ca cac qua trinh san xut, an toan thyc pham ciing nhu chat luong
thyc pham.

Cong tac phan tich chi tiéu chat luong dic trung caa nudc 1a nhitng bién phap vé mat
khoa hoc k¥ thuat dé nham xac dinh mot s6 chi tiéu chét luong dic trung ciia nudc. Dua vao
c4c tiéu chuan da duoc ban hanh, tién hanh phan tich cac chi tiéu ddc trung cua nuwdc nham
muc dich dam bao vé sinh vé nuéc ding trong san xut, ché bién thyc pham. Tir d6 nang cao
chat lwong san pham va an toan cho ngudi tiéu ding.

Noi dung tai liéu nay dugc bién soan trén co s¢ gido trinh, bai gidang dung gidng day cho
hoc sinh, sinh vién trinh d6 cao dang va trung cp thudc chuyén nganh kiém tra chit luong
lwong thye, thuc pham; két hop véi nhitng kinh nghiém c6 dugc trong dao tao, dong thoi cap
nhét nhiing tién bd cia khoa hoc ky thuat qua nghién ctu tai liéu va trai nghiém thuc té vé
kiém nghiém nudc ding trong thuc pham.

Gi4o trinh mo dun “Kiém nghiém nudc dung trong thyc pham” dugc phan bo thoi gian
giang day 1a 76 gio, gdm c6 cac bai vé 1ay miu, phén tich cac chi tiéu cam quan, 1y hoa va vi
sinh. Pay 1a mot trong nhitng mé dun chuyén mén cia nghé Kiém nghiém chét luong luong
thuc thuc phém.

Dé hoan thién gido trinh nay t61 da nhan dugc su chi dao, hudéng dan cua khoa va td bd
mon, ¥ kién dong gop cua cac thiy co chuyén mén, Hoi dong khoa hoc va Pao tao Truong
Cao ding Lwong thuc - Thuc pham. Téi xin dwoc giri 16i cam on dén tat ca cac don vi, ca
nhén di tao diéu kién thuén loi dé hoan thanh gido trinh nay.

Trong qué trinh bién soan chic chan khéng tranh khoi nhiing sai sot, t6i mong nhén
duoc nhiéu y kién dong gop ciia cac don vi, chuyén gia va cac dong nghiép dé gido trinh hoan
thién hon.

Xin chan thanh cam on!
Da Ning, ngay 1 thang 8 nim 2018
Tham gia bién soan:

1. Chu bién: Ths.Ng6 Thi Song
2. Ths.HO Thi Tuyét Mai
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GIAO TRINH MO PUN KIEM NGHIEM NUGC DUNG TRONG THU'C PHAM
Ma mo dun: 100112
Bai 1. LAY MAU VA GIGI THIEU VE CAC CHI TIEU CHAT LUQNG CUA NUGC
DUNG TRONG THUC PHAM
Muc tiéu:
- Trinh bay dugc cach ldy mau caa nude dung trong thuc pham;
- Néu duoc cac chi tiéu chét luong ctia nudc dung trong thuc pham:;
- Lya chon duogc dung cu, thiét bi can st dung dé 1dy mau nuéc dung trong thuc pham;
- Thao tac ldy mau nudc thanh thao dam bao chinh xéc;
- Tuan thu theo cac budc thuc hién cong viéc va ndi quy phong kiém nghiém.
1. LAy mau
Y nghia cua viéc ldy mdu mieéc ding cho san xudt thuc pham

Nudc ¢6 vai trd quan trong trong nganh céng nghiém thyc pham, nuée duoc sir dung
trong sudt day chuyén san xuat nhu xu Iy nguyén liéu, ché bién... Do d6 chat lwong cia nudc
anh huong truc tiép dén chit luong cua san pham thuc pham. Chinh vi vay, viéc l1dy mau nuée
la mot giai doan rat quan trong trong viéc danh gia chat lugng nuée dung, bai vi mau s& phan
anh chinh xac moi dic diém chat luong ddc trung cua nudc. Néu ldy mau khong can than
hoic khong dung phuong phap thi dii phuwong phép phan tich co chinh xac ciing dan dén viéc
danh gia khong dung chat luong nudc dugc sir dung.

Quy trinh chung

Quy trinh chung ldy mau nudc dung trong thuc pham thé hién o hinh 1.1.

Lap chuong trinh 1iy mau

A\ 4
Chuan bi va kiém tra thiét bi lay mau

\ 4
Tién hanh Iy maiu

A\ 4

Bao quan, van chuyén va luu mau

\ 4
Vé sinh dung cu ldy mau, vat chira mau

Hinh 1.1. Quy trinh chung @y mau niréc dung trong thzec pham
1.1. Ldp chwong trinh ldy médu

1.1.1. Nguyén téc theec hign



a. Muc dich cua viéc lay mau nuéc ding cho san xudt theec pham

Chat lugng cua nude duoc sir dung trong san xuét thyc pham dwoc danh gia qua nhiéu
chi tiéu: cam quan, 1y hoa, vi sinh... Do d6, muc dich cua viéc lay mau nudc nham:

- Kiém tra chat luong ciia nudc trong qué trinh san xuit thdng qua céc chi tiéu chit
lwong cia nudc: cam quan, 1y hoa, vi sinh... duge quy dinh trong cac tiéu chuan an toan da
duoc dé ra.

- Ngoai ra, viéc ldy mau nuéc ciing nham kiém soat chat luong nuéc tir nha may xu 1i
nude, trude khi quyét dinh st dung vao san xuat thyc pham.

b. Dia diém |ldy mdu nuéc

Ty thudc vao muc dich 14y mau, c6 thé tién hanh ldy mau nudc tai cac dia diém nhu
sau:

- Bé chira nuéc diing

- Hé thong phan phdi nuéc, tai noi dat cac voi nudc

- C4c tram xir Iy nuéc trong c4c nha may san xuét thuc pham
c. Vi tri ldy mau

Vi tri ldy mau duogc xac dinh ty thudc vao muc dich 14y mau dé tién hanh xac dinh chi
tiéu chat lwong gi. C6 thé tién hanh Idy miu nudc tai c&c vi tri tuong &ng véi ting trudng hop
nhu sau:

- Bé chira nuwéc ding: Mau can duoc lay tai vi tri dng vao va dng ra cua bé chtra va cang
gan bé cang tét. Néu bé khong c6 van lay mau thi c6 thé ldy mau bang cach mdc truc tiép tai
nhiéu vj tri trong bé chura.

- Heé théng phan phdi nudc: Mau can dugc liy & nhiéu vi tri khac nhau trong hé thong
phan phéi va dic biét 12 & cac dau mat caa hé thdng (cac voi nudc).

- Céc tram xtr Iy nudc trong cac nha may san xuat thuc pham: Mau nuée duoc 13y tai vi
tri noi duong vao cua tram kht triing, cang gan tram cang tt. Khi ldy mau & duong ra can
tinh dén thoi gian tiép xdc thich hop gitta nudc va chét khir tring.

d. Thé tich mdu nuwéc can lay

Thé tich mau can lay phu thudc vao loai va sé luong cac phép phan tich can 1am. Néu
can xac dinh nhitng ndng do rat nho, thé tich mau cé thé s& 16n. Can tham khao céc tiéu chuan
thich hop Vé cac phuong phap phén tich dé biét thé tich mau can cho mdi xac dinh.

1.1.2. Trinh tw thao tac

STT | Tén céc thao tac Dung cu, thiét bi, vat tw Yéu cau ky thugt
1 | Xéac dinh muc dich | H6 so 1ay mau Muc dich 1dy mau phai
ldy mau duoc ghi rd rang cu thé

trong hd so 1dy mau

2 | Xac dinh dia diém | Hb so ldy mau DPia diém lady mau phai
ldy mau duoc xac dinh dung (Cu




STT | Tén céc thao tac Dung cu, thiét bi, vét rw Yéu cdu kj thudt

thé: Tai bé chtra, noi dat
voi nudc, tram xu 1y...)

3 | Xac dinh vi tri 13y | Hb so lay mau Xéc dinh dtng vi tri theo
mau quy dinh (cu thé tai vi tri
nao ung véi dia diém lay

mau)
4 | Liét ké cac loai dung | H6 so 1y mau Liét ké diy du cac loai
cu lay mau pha hop dung cu ldy mau phu hop

Vi muc dich 1dy mau da
duoc dé ra.

5 | Xac dinh lvgng mau | Hb so 1y mau Tinh todn dung thé tich
can lay mau can lidy du dé phan
tich cac chi tiéu chat luong
da duoc dé ra va luu mau.

1.1.3. Cdc hw héng thwong gap nguyén nhan va cach khdic phuc

Cac hw hong thuwong
gap ] ] ﬂ
1 | Xac dinh lwgng mau | - Tinh toan sai lugng mau | Tinh toan dung thé tich
can lay khéng chinh xac | can liy twong ung dé phan | mau can liy da dé phan
tich cac chi tiéu chat lugng | tich céc chi tiéu chat
- Khong tinh dén lugng mau | luong da dugc dé ra va
luu. luu mau.
1.2. Chudn bj va kiém tra thiét bj ldy mdu

1.2.1. Thiét b ldy mdu

STT Nguyén nhan Céach khdc phuc

a. Binh chiza mau

- Binh chira mau can chéng dugc sy mat mét chat do hap thu, bay hoi va 6 nhiém bai
cac chat la. Nhitng yéu té can thiét khi chon binh chira mau Ia:

« Bén chic

« Dé day kin

 Chiu nhiét

* Hinh dang, kich c& phu hop

« D& lam sach va c6 thé dung lai

« D& kiém va gia re

- C6 thé str dung cac loai binh chira mau 1am tir vat liéu nhu thay tinh, chit déo... thda
man céc yéu cau trén.

b. Céc logi thiét bi lay mau



- Thiét bi ldy mau tha cong:

Thiét bi iy mau nude don gian nhit 13 xd hoic binh rong miéng budc vao mét céi can
c6 do dai thich hop . Thé tich khéng nén nhoé hon 100ml . Khi cac mau lay tha cong dung dé
chuan bi mau té hop thi thé tich cua xd, binh can phai chinh xac dén 5%. Lay mau tha cong
c6 thé dung binh Kemmerer, binh nay 1a mét éng c6 dung tich tir 1 dén 3 1it va 2 dau déu c6
nap. Thiét bi l1ay mau tha cong phai 1am bang vat li¢u tro, khong gay anh hudng dén phan tich
sau nay.

i q42oml
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Hinh 1.2. Binh chiza mdu nuéc bang thay tinh

Hinh 1.4. M4t sé thiét b ldy mdu

Tru6e khi ldy mau, thiét bi phai duoc 1am sach bang chét tay rira va nude. Thiét bi ldy
9



mau c6 thé dugc trang bang chinh nudc can lay ngay truéc khi ldy mau, didu d6 1am giam kha
ning gay sai sé khi phan tich. Luu y khi 14y mau dé phan tich didu m& hozc phan tich vi sinh
vat thi khong duoc trang bang nuéc can lay.

- Thiét bi ldy mau tu dong:

Nhiéu thiét bi iy mau c6 thé cho phép tu dong lay mau lién tuc hoic hang loat. Uu
diém caa loai nay 1a d& van chuyén va lay mau duoc véi nhiéu truong hop.

1.2.2. Trinh tg thao tac

STT | Teén céc thao tac Dung cu, thiét bi, vit tw Yéu cau ky thudt

1 | Chuanbidyungcu | Binh thuay tinh, binh chit Binh chira mau phai sach,
chira mau déo kho, c6 tac dung bao vé
duoc mau, khdng lam anh
huong dén két qua phan
tich tinh chat vat ly va hoa
hoc ctia mau.

Binh chira mau phai vo
trung d6i véi chi tiéu vi
sinh

2 | Chuan bi thiét bi - X0, binh miéng rong - Thiét bi lay mau phai
ldy mau lam bang vat liéu tro,
o khong gay anh huong dén

- Binh Kemmerer

- Thiét bi lay mau phai
duoc vo trung trude khi sur
dung

1.2.3. Cac chU Y Vé an toan lao dpng
Khi st dung cac cu chira mau hay thiét bi 1ay mau bang thay tinh phai can than, tranh bé
VO.
1.3. Tién hanh ldy mdu
1.3.1. Nguyén téc theec hign
a. C4c logi mau
- Mdu don:

La mau gian doan, thuong dugc iy thi cdng hoic ty dong tir nuéc trén bé mat hoic &
d6 sau nhat dinh, hodc ¢ dudi day.Md&i mau thuong chi dai dién cho chit luong nudc ¢ thoi
diém hoic dia diém duoc lay mau.

Nén lay mau don khi dong nuéc 1a khong dong nhat, hoac khi céc thong sé can nghién
ctru thay d6i, hozc khi ding mau té hop s& khdng phan biét dwoc mau riéng Ié vi ching phan
ng vai nhau. Nén ding mau don dé xac dinh nhiing thong sé khéng 6n dinh nhu ndng do
chét khi hoa tan, clo du...
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- Mdu té hop:

C6 thé lay thu cong hay tu dong, khdng phu thudc vao loai mau (theo thoi gian, dong
chay, thé tich, vi tri...). Cac mau duogc lay lién tuc c6 thé tron 1an d&é duoc cac mau td hop
(mau tron). Cac mau té hop cung cap cac gia tri trung binh cua thanh phan nudc. Do d6 trudc
khi tron cac mau riéng can xem xét ¢6 can cac gia tri d6 khong hoic céc théng sé quan tam co
thay d6i nhiéu trong qué trinh 1ay mau khong.

Mau té hop c6 gid tri khi sy tuan tha véi mot mac gisi han 1a duoc dua trén gid tri trung
binh cta chit luong nudc.

b. Phwong phdp ldy mau
Tay thudce vao dia diém ldy mau ma st dung cac phuong phap 14y mau khéc nhau:

- Bé chita nwéc:Mau can duoc ldy tir 6ng vao va ong ra caa bé chira va cang gan bé
cang tot. N6i chung, phai dé 2 dén 3 phat nudc chay tu do dé xa hét nude cii trong duong lay
mau roéi méi lay. Néu diéu d6 van chua du thi tinh thé tich nuéc can dé choang chd trong
duong dng, wdc lugng thai gian chay can thiét & mot toe do thich hop, réi sau d6 ap dung thoi
gian chay gép 5 lan thoi gian can cho thé tich d6. Néu bé chira ngam dudi dét thi do nhiét do
dong chay cé thé biét khi ndo nudc tir bé di ra dén noi.

Déi khi, thi du bé chua 1au khéng ding, hoic duoc thau rira, hoic khi khdng cé van lay
mau trén dudng ong ra thi, néu can, c6 thé lay mau muc tir bé nuéc dang ding mac di cach
nay nén tranh. Khi lay mau theo kiéu muc truc tiép can chu ¥ trudc khi lay nudc dung cu phai
dugc dua di khr tring va tranh dua cac manh vyn vao nudc dé tranh 1am ban nudc trong bé
chtra.

- Hé théng phan phdi niréc: Mau can duoc ldy & nhiéu vi tri khac nhau trong hé thong
phan phdi va dic biét 12 & cac dau mat caa hé thdng, thi du tir cac voi 1dy mau da xac dinh tir
trude duoc lap & trude tit ca cac giai doan xu i tiép theo. Can phai khir triing bang cach lam
sach bé mit voi tiép xic véi nudc va kha tring thi dubing dung dich clo 5% dén 15%. Dé
cho dung dich clo chay hét méi l1dy mau. ng dan dén voi ldy mau cang ngin cang tét. Bé lay
mau phén tich vi sinh, voi ding dé 1dy mau phai duoc khir tring bang lira hosc cac bién phép
c6 hiéu qua tuong duong, thi du ngdm vao dung dich clo réi cho nudc xa manh.

Khi ldy mau tir hé thong phan phéi, thoi gian xa nuéc can phi hop voi muc dich lay
mau. Néi chung 2 dén 3 phuat 1a di. C6 trudng hop phai xa dén 30 phat trude khi lay, thi du
nhu khi 1y mau & mot nhanh chinh ma ¢ d6 ¢6 nhiéu can ling thi can xa ra hét trudc khi lay.

Néu can nghién ctru cac chét tan ra tir truong 6ng hoic sy sinh truong cua vi sinh &
trong truong 6ng, mau can lay ngay khi nuée vira chay ra

- C4C tram xa Iy murdc trong cac nha may san xuat theec pham: Mau nude dugc lay tai vi
tri noi dudng vao cuaa tram khu tring, cang gan tram cang tét. Khi ldy mau ¢ duong ra can
tinh dén thoi gian tiép xdc thich hop gitra nude va chat khi tring. Trong mot vai thiét bi, thoi
gian tiép xuc nay phu thudc vao co cau khir tring trong hé théng phan phéi. Trong nhiing
truong hop dé mau ding dé thir hiéu qua cua giai doan khir tring can duoc lay ¢ mot diém
thich hop trong hé thng phan phdi. Ciing c6 thé dung mot dng 1y mau dé Idy miu ngay
trong tram X 1i sau khi dé mot thoi gian tiép xuc, nhung khong khuyén khich ding céch nay.

¢. Tan sé va thoi gian ldy mau
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Tan sb va thoi gian ldy miu thay doi theo muc dich 1dy mau. Tan sé lay mau phu thudc
vao nhiéu yéu té do la:

- Lugng nudc can dung cho qué trinh san xuat thyc pham;

- Thé tich nudc duoc phan phdi;

- Chét lugng nudc thd;

- Su thay d6i chat luong nudc tho;

- Nhitng doc hai vé sic khoe c6 lién quan;

- Tinh phic tap va dic diém caa hé théng phan phdi:

- Muc dich 1ay mau (vi du kiém soat chung, kiém soét tac dung cua céc chat dén chat
luong nudc);

- Céc thong so dic biét.

d. Ky thugt lay mau

Truéc khi lay mau, thong thuong can cho nudc chay tu do trong mot thoi gian tdy theo
yéu cau ciia muc dich 1ay mau

- Ldy mdu dé phan tich i, hod, phong xa:

Khi 1dy mau tir voi cua hé théng phan phdi hoic cua bé chira, cin dé nudc chay tir tir
vao binh chira mau. cho dén day tran. Néu mau can bao quan hoic dé phan tich vi sinh thi
khong ldy day tran. Sau khi nap day thi day kin va dam bao khong cé bot khi.

Pé xac dinh oxi hoic cac khi hoa tan, diing mot 6ng ndi vao voi hoic dau ra cia bom va
cam sau dén ddy binh chtra mau. Nudc chay cham qua dng di vao binh chta rdi xur Ii.

- Ldy mau phan tich vi sinh:

Khi ldy mau tir ng ldy mau hozc voi nudc, can xa hét nudc dong tir khoang 2 gio tro
I&n, trir trudng hop nghién ciu tinh chat vi sinh trong hé thdng truong dng da dinh. Sau khi
dé nuéc chay tu do, ldy mau tryc tiép vao binh chia. Dé tranh 6 nhidm tha cp, néu can, phai
diét trung trudong nudce ra bang ngon lira. LAy mau xong phai day kin binh chtra, chd y tranh 6
nhiém do nt.

Nén dung binh chira rong miéng, dung tich it nhat 300ml, ¢ nat thuy tinh nham hoac
nép van. Cac binh chura mau phai duoc khir trung trude & 120°C va 200kPa trén 4p suét khi
quyén bang ndi hap trong 20 phut, hodc dung cac ki thuat hoa hoc, say tuong duong.

1.3.2. Trinh tw thao tac

STT | Tén cac thao tac Dung cu, thiét bi, var tw Yéu cau ky thugt

1 | Tién hanh ldy mau | - Binh thuy tinh, binh chat | Tién hanh ldy mau dang vi
déo tri, phuong phép va ky
thuat lay mau tuong ang
Véi timg dia diém lay mau
- Binh Kemmerer da duoc xac dinh (Vi du:

- Thiét bi l4y miu tu dong | bé chira nuéc, he thdng

- X0, binh miéng rong
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STT | Tén cac thao tac Dung cu, thiét bi, vét rw Yéu cdu kj thudt

phan phdi, tram x ly...)
theo myc 3.1

- L4y du thé tich mau
nudc da tinh toan

- Mau lay xong phai duoc
day kin, dam bao dung
tinh trang ban dau cua
mau.

2 | Ghinhan Nhan ghi mau Nhan phai c6 kich c&
thich hop, sang mau,
khong tham nudc, kho tay
x6a, d& doc va bao gom
mét s6 thdng tin can thiét
theo quy dinh

Niém phong duogc dan &
phan mép ngoai cua mdi
g6i mau (néu can).

Dau niém phong duoc sir
dung 14 con du riéng cua
don vi ldy mau.

Ngudi ldy mau va dai dién
cia cac bén lién quan
(nguoi san xuat, to chic
san xuat) cung chimng kién
qué trinh ldy mau va ky
vao bién ban.

Bién ban phai dugc ghi
day du va chinh xac cac
thong tin.

3 | Niém phong DAau niém phong

4 | Lapbiénbanlay | Bién ban lay miu
mau

1.3.3. Cac chl Y vé an toan lao déng
Khi sir dung cac cu chira mau hay thiét bi ldy mau bang thay tinh phai cin than, tranh bé
VO.

1.3.4. Cdc hw héong thwong gap nguyén nhan va cach khdc phuc

Cac hw hong thuwong
gap

1 | Lay mau kiém tra vi | C&c dung cu lay mau, vat | Cac dung cu lay mau,

sinh bi nhiém vi sinh | chita mau khong vo tring vat chira mau phai vo

STT Nguyén nhan Céach khdc phuc

vat la trung

2 | Mau nuéc lay khong | Lay mau khong tuan thu | Lay mau phai tuan tha
mang tinh dai dién cho | theo quy dinh theo quy dinh
nguoén nuGe
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1.4. Bdo qudn, vd@n chuyén va lwu mdu
1.4.1. Nguyén téc theec hign
- Phurong thirc bdo quan mau:
Phuong thirc bao quan mau nudc theo chi tidu phan tich duoc trinh bay trong bang 1.1.

Bdng 1.1. Phwong thirc bao quan mau nwéc theo chi tiéu phan tich

Chi tiéu phan tich Phwong thirc bdo quan Thei gian ton tri téi da
Do cing Khong can thiét
Calci (ca*") Khong can thiét
Cloride (CI') Khong can thiét
Floride (F) Khong can thiét
Do dan dién 4°c 28 gio
Do acid, 6 kiém 4°C 24 gioy
MU 4°c 6 gio:
Mau 4°C 48 gidy
Sulphate 4°C;pH < 8 28 ngay
H.S Thém 2mg/lzine acetate 7 ngay
DO (0,7 ml H,SO,4 + 1ml NaN3 ) 8 gio
/300ml; 10-20°C
COD 2ml/1H,S0, 7 ngay
DAu va m& 2ml/1H,S0,, 4°C 28 ngay
Cacbon httu co 2ml/1HCI, pH<2 7 ngay
Cyanide NaOH, pH>12 4 trong tdi 24 gio
Phenol H,S0.,pH<2,4°C 24 giy
N-NH; 4°C 7 ngay
N-NO»; N-NO3 H,S0.,pH<2,4°C Phan tich ngay
Phosphate 4°C 48 gio
Fe ,Mn HNO3,pH<2,4°C 6 thang

Céach bao quan va thoi gian luu trir trén chi ¢ tinh huéng dan, viéc phan tich thyc hién
cang som cang tét. Luu y hoat dong cua vi sinh vat ciing lam anh huong nhiéu dén tinh chat
mau nudc trong thoi gian ton tri.

1.4.2. Trinh tg thao tac
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STT | Tén cac thao tac Dung cu, thiét bi, vét rw Yéu cdu kj thudt
1 | Bao quan mau - Thiing, hop Mau nuéc phai dugc dat
- Phong lanh vgo thung, h9p, Fr,anh anh
sang mat troi chieu truc
tiép, tranh bé va.
Nhiét d6 bao quan tuy
thudc vao chi tiéu can
phan tich, thuong bao
quan & 4°C dén 10°C
2 | Van chuyén mau - Mau Mau phai dugc van
- Xe chuyen dung chuyén xeochuyen d%ng,
dam bao 4°C den 10°C
3 | Luumau (néucd) |- Mau gui Thoi gian lwu mau cang
- Phiéu yéu cau thir nghiém n\hanh cang\ tot va tot nh~at
. L la trong vong 24 h mau
- Bién ban lay mau duoc tiép nhan tai phong
-S4 luu thir nghiém
Khi lvu mau phai day du
cac giay to kém theo va
mau phai con nguyén diu
niém phong

1.4.3. Cdc hw héng thwong géip nguyén nhan va cach khéc phuc

khong dam bao vé nhiét do

phan tich hoic luu mau

- Do dé qua thoi gian quy
dinh ma khong tién hanh

r h > \ 3 ,
STT Cac ;;j thuong Nguyén nhan Céach khac phuc
1 | Mau bi hu hong - Do qua trinh van chuyén | - Pam bao chat ché

diéu kién vé nhiét do
trong qua trinh van
chuyén

- Nén tién hanh phan
tich mau ngay sau khi
chuyén vé phong kiém
nghiém hoic luu mau
trong diéu kién thich
hop.

1.5. V¢ sinh, sdp xép dung cu chiza mdu, vdt ldy mdu

1.5.1. Phwong phdp thuc hién

- Dung cu thuy tinh chira mau: duoc rira bang xa phong va dung chdi dé lay chat ban
trong dung cu, sau dé rira sach bang nuwéc may, cudi cing trang qua nudc cit. Sau do, dugc
sdy kho & nhiét do 105°C, 1 gio.
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- X& nhya, binh miéng rong: Dung cu duoc rira bang xa phong va rira lai biang nuéc
sach, treo ngugc cho rao nudc.

- Thuing, hop bao quan mau: Vé sinh sach bén trong va ngoai thing, dé réo.

- Binh Kemmerer, Thiét bi lay miu ty dong: Trang rira bing nude xa phong va nudc
sach nhiéu lan.

1.5.2. Trinh tg thao tac

STT Tén céac thao tac Dung cu, thiét b, vat Yéu cau ky thudt
tw
1 V¢ sinh dung cu chira - Binh thay tinh, binh | Phai dugc raa sach,
mau chat déo khong con s6t mau.

Dung cu thay tinh phai
duoc sdy kho (105°C, 1
gio)

Sép sép theo quy dinh

2 | Vésinh, siap xép dung cu | - X6, binh miéng rong | Trang rira biang nuéc xa
lay mau - Binh Kemmerer phf)Ang . va nudC Sach
y L nhicu lan

- Thiet bi lay mau tu DA b h 3
dong am bao sach s&
Treo nguoc cho réo

nudC.

1.5.3. Cac chl Y vé an toan lao déng
- Can than tranh 1am bé v& dung cu thay tinh khi vé sinh.
- Sap xép céc dung cu theo ting chiing loai riéng biét.

1.5.4. Cdc hw héng thwong gap nguyén nhan va cach khdic phuc

STT Cac hu h;;j thuong Nguyén nhan Céach khdc phuc
1 Céc dung cu chua dugc | Vé sinh khong dang | Vé sinh cach dung cu thay
vé sinh sach sé& theo huéng dan cua tai | tinh chiwa mau; x0, binh
lieu ky thuat ldy mau; thing hop dung
mau dung quy dinh.

2. Cac chi tiéu chat lrgng ciia nwéc ding trong thuc pham

2.1. Chi tiéu cam quan
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Bang 1.1. Chi tiéu chdt lwong cam quan

STT Tén chi tiéu Yéu cau
1 Mau sac <15TCU
2 Mui Khéng cé mui la
3 Do duc <5NTU

2.2. Chitiéu Iy héa

Bang 1.2. Chi tiéu chat lirong ly hoa

STT Tén chi tiéu Giéi han t6i da cho phép (mg/l)
1 Cly du 0,3-05
2 pH 68,5
3 Ham lugng amoni 3
4 Ham luong Fe tong s6 0,5
5 Chi s6 pemanganat 4
6 Do cirng tinh theo CaCO3 350
7 Ham luong clorua 300
8 Ham luong florua 15
9 Ham luong asen tong sb 0,01

2.3. Chi tiéu vi sinh

Bang 1.3. Chi tiéu chdt lwong vi sinh

STT Tén chi tiéu Giéi han téi da cho phép (mg/l)
1 Coliform téng s6 50 — 100
2 E. coli hoac Coliform chju nhiét 0-20

3. Thuc hanh Idy miu nuwéc dung trong thwc pham

STT | Tén cdc bwéc | Dung cu, thiét Yéu cdu ky thudt Céc chay vé an
cong viéc bi, vit tw toan lao dong
1 |Xac dinh myc | HO solay mau | Muc dich 1dy mau phai
dich 14y mau dugc ghi rd rang cu thé
trong ho so 14y mau
2 | X4ac dinh dia | H so ldy mau | Dia diém lay mau phai
diém ldy mau duoc xac dinh dung (Cu
thé: Tai bé chua, noi
dat voi nudc, tram Xu
1y...)
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STT | Tén cdc bwéc | Dung cu, thiét Yéu cdu kj thudt Céac cha y vé an
cong viéc bi, vit tw toan lao dong
3 | Xac dinh vi tri ldy | Ho so ldy mdu | Xac dinh dung vi tri

mau

theo quy dinh (cu thé
tai vi tri nao ung vai dia
diém lay mau)

Liét ké cac loai
dung cu ldy mau

phu hop

Ho so 14y mau

Liét ké day du céc loai
dung cu ldy miu phu
hop voi muc dich lay
mau da duoc dé ra.

Xac dinh luong

mau can lay

Ho so 14y mau

Tinh toan ding thé tich
mau can lay da dé phan
tich cac chi tiéu chat
luong da dugc dé ra va
luu mau.

Chuan bi dung cu

chira mau

Binh thuy tinh,
binh chét déo

Binh chfa maiu phai
sach, kho, c6 tac dung
bao vé duoc mau,
khong lam anh hudng
dén két qua phan tich
tinh chat vat ly va hoa
hoc ctia mau.

Binh chira mau phai vo
trung d6i véi chi tiéu vi
sinh

Khi sir dung céac
cu cha mau
hay thiét bi lay
mau bang thay
tinh phai cén
than, tranh bé v

Chuan bi thiét bi

ldy mau

- X6, binh
miéng rong

- Binh
Kemmerer

- Thiét bi lay
mau tu dong

- Thiét bi ldy mau phai
lam bing vat liéu tro,
khong gdy anh hudng
dén phan tich sau nay

- Thiét bi ldy mau phai
dugc vo trung trudc khi
su dung

- Binh thuy
tinh, binh chét
déo

- X6, binh
miéng rong
- Binh

Tién hanh lay mau ding
vi tri, phuong phap va
ky thuat iy mau tuong
tng véi timg dia diém
ldy mau di duoc xac
dinh (Vi du: bé chta
nuwéc, hé théng phan

Khi str dung cac
cu chea mau
hay thiét bi liy
mau bang thay
tinh phai cén
than, tranh bé v&
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STT

Tén cac bwoc
cong viéc

Dung cu, thiét
bi, vit tw

Yéu cau ky thugt

Céac cha y vé an
toan lao dong

Kemmerer

- Thiét bi lay
mau tu

phdi, tram xir ly...) theo
muc 3.1

- L4y du thé tich mau
nudce da tinh toan

- Mau ldy xong phai
dugc day kin, dam bao
dung tinh trang ban dau
ctia mau.

Ghi nhan

- Nhan ghi
mau

Nhé&n phai c6 kich c&
thich hop, sang mau,
khéng thim nudc, kho
tay xo6a, d& doc va bao
gom mot sé théng tin
can thiét theo quy dinh

10

Niém phong

- Dau
phong

niém

Niém phong dugc dan &
phan mép ngoai cua
mdi g6i mau (néu can).
Dau niém phong dugc
st dung la con diu
riéng cia don vi lay
mau.

11

Lap bién ban ldy

mau

- Bién ban lay
mau

Nguoi lay mau va dai
dién cua cac bén lién
quan (ngudi san Xuat, to
chac san xuat) cung
chang kién qua trinh
ldy mau va ky vao bién
ban.

Bién ban phai duoc ghi
day du va chinh xéac cac
théng tin.

12

Bao quan mau

- Thung, hop
- Phong lanh

Mau nudc phai duoc
dat vao thung, hop,
tranh anh sang mat troi
chiéu tryc tiép, tranh bé
V0.

Nhiét d6 bao quan tuy
thuoc vao chi tiéu can
phan tich, thuong bao
quan & 4°C dén 10°C

13

Van chuyén mau

- Mau

Mau phai dugc van
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STT | Tén cdc bwéc | Dung cu, thiét Yéu cdu kj thudt Céac cha y vé an
cong viéc bi, vit tw toan lao dong
- Xe chuyén | chuyén xe chuyén dung,
dung dam bao 4°C dén 10°C
14 | Luu mau (néu cd) | - MAu guri Thoi gian luu mau cang
- Phidu yéu nh:imh‘ cang to‘t va tot
cAu thir nhxat la trongAvongA24 h
nghiém ma\u duoc tlep_ nhan tai
| phong thtr nghiém
- Bién ban lay ) ~ L
mau Khi lvu mau phai day
7 du cac gidy to kém theo
- S0 luu va mau phai con
nguyén dau niém phong
15 | Vé sinh dung cu | - Dung cu liy | Dung cu lay miu, vat |- Sip xép cac
ldy mau, vat chtra | mau chtra mau phai dugc vé | dung cu theo
mau -Vt chira mau sinh sach §e va sap Xxep tl_IAng chung loai
theo quy dinh. riéng biét
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Bai 2. PANH GIA CHAT LUQNG CAM QUAN NUOC DUNG TRONG THUC PHAM

Muc tiéu:
- Lwa chon va sir dung dung cu thanh thao dé danh gia chat lugng cam quan cta nudc
dung trong thuc pham;

- Thyc hién thanh thao cac budc xac dinh cac chi tiéu cam quan cta nudc dung trong
thuc pham theo ding trinh ty, chinh xac;

- Phan tich dugc cic nguyén nhan gay sai sé va cach khic phuc trong qua trinh xac dinh
cac chi tiéu cam quan;

- Tuén tha theo cac buac thuc hién cdng viéc va noi quy phong kiém nghiém.

Y nghia ciia viée danh gia cam quan nwéc dung trong thwc pham

Pénh gia cam quan 14 mot phuong phap khoa hoc dugce dung dé goi 1én, do dac, phan
tich va giai thich cac cam nhan ciia con nguoi d6i véi san pham thong qua cac giac quan Ia thi
giac, khuu giac, xdc giac, vi giéc va thinh giéc.

Nudc ¢b vai trd quan trong trong nganh céng nghiép thuc pham, nuéc duge sir dung
trong sudt day chuyén san xuat nhu xu Iy nguyén liéu, ché bién... Do d6 chit lwong cia nudc
anh huaong tryuc tiép dén chét lugng caa san pham thuc pham. Chinh vi vay, viéc danh gia cam
quan nudc déng vai tro quan trong, boi vi thdng qua cac tinh chat cam quan cua nudc nhu
mau sic, do duc, mui va vi s& phan anh duoc chit luong nudc sir dung trong thuc pham mot
cach tong quat.

Quy trinh chung

Quy trinh danh gia cam quan nuéc dung trong thuc pham thé hién ¢ hinh 2.1.

Danh gid mau sac

\ 4

Dénh gia do duc

\ 4

Danh gia mui

\ 4

Dénh gia vi

A 4

Vé sinh, sap xép dung cu cam quan

Hinh 2.1. Quy trinh dénh gid cam quan nwéc dung trong thuec pham
1. Panh gia mau sic
1.1. Nguyén tdc thec hign

- Dung cu can chudn by:
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+ Chai thuy tinh trong suét va sach, c6 dung tich 1 lit.

+ Y8u cau: T4t ca cac dung cu thuy tinh ding dé dung mau phai rat sach, bang cach rira
véi axit clohydric, hoic véi dung dich 1am sach c6 hoat tinh bé mat. Cubi cung trang bing
nudéc cat va dé cho rdo nudc.

Hinh 2.2. Chai thuy tinh trong suot

- Phuwong phdp chudn bi mau:

Thu thap mau thir vao cac chai thuy tinh cé dung tich it nhat Ia 1 lit va tién hanh kiém
tra mau cang sém cang tét ngay sau khi thu thap mau. Néu budc phai bao quan thi phai dé
trong chd t6i. Trong mot s trudng hop can thiét khong duge dé mau thir tiép xuc véi khong
khi. Ciing nén tranh thay doi nhiét do.

- Phuong phap danh gid:

Cho mau nudc chua loc vao chai thuy tinh da duoc chuan bi va kiém tra cuong d6 mau,
mau sac cua mau trong anh sang khuyéch tan trén phong trang. Néu mau cé chira chat huyén
phu, néu c6 thé thi nén lam lang truéc khi kiém tra.

Nhan xét vé mau can chi rd mau caa nudc: trang, vang, hong... va cudng do mau néu
co.

Yéu cau nuéc ding trong san xuat thuc pham phai trong sudt, khdng mau khi quan sat
bang mit thuong.

1.2. Trinh tw thao tac

STT | Teén céc thao tac Dung cu, thiét bi, vt tw Yéu cdu ky thudt

1 | Chuanbidungcu | Chaithay tinh 1 lit Chai thuay tinh trong suét,
khong mau, dugc lam
sach, kho rao

2 | Chuan bi mau M3au nude dung trong chai | Néu chua kiém tra mau
ngay sau khi chuan bi mau
thi phai bao quan mau
trong chd téi, diéu kién
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STT | Tén cac thao tac Dung cu, thiét bi, vét rw Yéu cdu kj thudt

nhiét do phu hop.

- bt mau trén phdng nén
trang dé quan sat
- Ghi lai nhan xét

3 | Panh gid mausic | Mau nudc dung trong chai

1.3.Céc chli y Vé an toan lao déng

Khi st dung chét tay rira hodc ding dung dich acid dé vé sinh dung cu can phai ¢6 bao
ho nhu ging tay, khau trang...

1.4. Cdc hw héng thwong gap nguyén nhan va cach khdc phuc

sy | Cdehw h;;j thirong Nguyén nhan Céch khdc phuc
1 | Dung cu chira mau chua | Vé sinh dung cu dung | Vé sinh dung cu dung mau
that sach, anh huéng dén | mau chua sach dung phuong phap da dé
viéc quan sat mau Sic ra
Cua nudc
2 | Quan sat mau cua nudc | Khong st dung phéng | Quan sat lai vai phdng nén
khong chinh xac nén tring dé quan sat | tring.

2. Panh gia d¢ duc
2.1. Nguyén téc thec hién
- Dung cu, thiét bi can chudn bj:

+ Chai thuy tinh dung mau trong sudt va sach. Yéu cau: Tat ca cac dung cu thuy tinh
dung dé dung mau phai rat sach, bang cach raa véi axit clohydric, hoic véi dung dich lam
sach c6 hoat tinh bé mat. Cudi cung trang bang nudc cat va dé cho rao nudc.

+ May do do duc

Hinh 2.3. May do dé duc

- Phirong phdp chuan bi mau:

Thu thap méu thir vao cac chai thuy tinh va tién hanh kiém tra mau cang som cang tt
ngay sau khi thu thap mau. Néu budc phai bao quan thi phai dé trong chd téi. Trong mot sb
truong hop can thiét khong duoc dé mau thir tiép xdc voi khong khi. Ciing nén tranh thay doi
nhiét do.

23



- Phuwong phap danh gia:

Nuéc dung trong thuc pham thuong c6 thé trong, duc nhe, hoic rat duc. Quan sét bang
mat va két luan vé muc do duc cua nudc.

Hoic ¢ thé sir dung may do d6 duc: Cho miu nudc vao dng do ciia may do, dé 6n dinh
vai gidy, doc két qua do duc cta nude duoc hién thi trén man hinh véi don vi NTU.

Yéu cau vé do duc caa nuéc ding trong san xuat thuc pham phai trong gigi han < 5
NTU dbi véi nudce rira nguyén liéu va < 2 NTU déi véi nude dung dé tron trong thuc pham.

2.2. Trinh tw thao tac

STT | Tén cac thao tac Dung cu, thiét bi, vét rw Yéu cdu kj thuat

1 | Chuanbidyngcu | Chaithay tinh Chai thuay tinh trong suét,
khong mau, dugc lam
sach, kho rao

2 | Chuan bi miu Mau nuée dung trong chai | Néu chua kiém tra d6 duc
ngay sau khi chuan bi mau
thi phai bao quan mau
trong chd téi, diéu kién
nhiét do phu hop.

3 | Quan sat bang mat | MAu nudc phan tich Pit miu nudc trén nén
trang, quan sat do duc

Két luan vé muc do duc
cia nudc: trong, it duc,
duc, rat duc.

4 | Khoi dong may do | May do do duc Hoat dong tét

do duc Tai liéu huéng dan sir dung

may do do duc

Cho miu vao ong do, dat
vao may

DPoc két qua hién thi trén
man hinh

Po 3 lan & lay két qua
trung binh

Két luan vé d6 duc so véi
tiéu chuan.

5 Danh gia do duc May do do duc

2.3. Céc chl Y Vé an toan lao dgng

- Khi sir dung chét tay rira hoac dung dung dich acid dé vé sinh dung cu can phai c6 bao
ho nhur ging tay, khau trang...

- Str dung may do do duc phai tuan theo huéng dan s dung

2.4. Cac hw héng thwong gap nguyén nhan va cach khdc phuc
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Cac hw hong thuwong

STT adp Nguyén nhan Céch khdc phuc
1 | Dung cu chta mau chua | Vé sinh dung cu dung | Vé sinh dung cu dung mau
that sach, anh hudong dén | mau chua sach dung phuong phap da dé
d6 duc cua nudc ra

3. Panh gia mui
3.1. Nguyén tic thgc hign
Y&u cau vé mui ddi véi nude dung trong san xuat thuc pham 1a khong c6 mui la.
- Dung cu can chudan bj:
+ Binh cau d4y phang c6 nat mai, dung tich 250 — 350ml
+ Binh thay tinh
+ Kinh ddng ho.
+ Bép céach thay

- o oy

%%

) SEm—_

Hinh 2.5.Binh thauy tinh

(@ g

R

HH-S, &11\1*%“

t’éml ”u&r

Hinh 2.6. Mdt kinh dong ho Hinh 2.7. Bép cach thuy

- Phuwong phap danh gia:
+ Xac dinh dic tinh cua mui qua cam giac (mui dat, mui clo, mai dau...)
+ Xac dinh mui ¢ 20°C: LAy 100ml nuéce can thir & 20°C, cho vao binh cau cé nit mai
dung tich 250 — 350ml. Dung nat day binh ciu va lic.
Ngay sau d6, m& nut ra va xac dinh dac tinh, muc d6 caa mui.
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+ Xac dinh mui & 60°C: Lay 100ml nuéc cho vao binh ciu. Dung kinh ddng hd day
binh ciu va dun néng trén binh cach thiy cho dén 50 — 60°C. Lic déu binh.

Dich kinh ddng ho vé mot bén va nhanh chong xac dinh dic tinh va mic ¢ mui.

+ Mirc d6 mui ciia nuée & 20°C va 60°C duge danh gia theo hé théng diém nam va cho
diém theo quy dinh trong bang 2.2.

Bdng 2.2. Pdnh gid mire dé mili ciia nueée & 20°C va 60°C

Danh gia muc

Mizc dg mui Dic diém ciza mui dg mui

(diém)
Khéng cé gi Bang cam giac khong nhan thay muii 0
MUi rét nhe N%uol binh thu:ong khor'lg nf.\'iln thay, nhung phat 1

hién dugc trong phong thi nghiém

Mui nhe Ngudi binh thudng, néu chl y, sé phat hién dugc 2
Co6 mui D& nhan biét va gay cam giac kho chiu 3
C6 mui rd Gay cam giac khd chiu va ltc udng bi lom giong 4
MUi rat rd Manh dén ndi khong thé uéng duoc 5

3.2. Trinh ter thao tac

STT Tén cac thao tac

Dung cu, thiét bi, vat tw

Yéu cau ky thugt

1 | Chuén bi dung cu

- Binh cau day phang c6 nat
mai, dung tich 250 — 350ml

- Binh thuy tinh
- Kinh dong ha.

Puoc lam sach, khé rao

2 | Xac dinh mii bang
cam giac khi ngti

Mau nuéc dung binh thuy
tinh

Ghi lai mui duwoc cam
nhan (mui dat, mai clo,
mui dau...)

3 Xac dinh mui ¢
20°C

Binh cau day phang c6 nut
mai, dung tich 250 — 350ml,
Mau nuée

Lic manh miu nudc &
20°C, mé nGt ra va Xac
dinh dac tinh, mac do cua
mui

4 Xac dinh mui ¢
60°C

- Binh cau day phang c6 nit
mai, dung tich 250 — 350ml

- Binh thay tinh
- Kinh déng h.

Pun 100ml nudc trong
binh cau dén nhiét do 50 —
60°C, day bang mat kinh
ddng hd

Lic manh, dich chuyén
mat kinh dong ho va xac
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STT Tén cac thao tac

Dung cu, thiét bi, vét rw

Yéu cau ky thugt

- Mau nudc

dinh dac tinh vé mui theo

bang 2.2.

3.3. Cac chll y Vé an toan lao déng
Khi str dung dung cu thiy tinh dé chira mau phai can than, tranh 1am bé v& dung cu.

3.4. Cdc hw héng thwong gap nguyén nhan va cach khdc phuc

gt | Cachu hg;j thurong Nguyén nhan Cach khdc phuc

Dung cu chta dung | Vé sinh dung cu dung mau
chua dugc vé sinh sach | ding phuong phap da dé
s¢ ra

1 | Xac dinh mOi cua mau
nudc khdng chinh xac

4. Xae dinh vi

4.1. Nguyén tac thuc hign
Y&u cau vé vij d6i voi nudc ding trong san xuat thuc pham la khéng cé vi la.
Dung phuong phap cam quan dé xac dinh vi cia mau nudc:

+ DUng cam giac do vi va vi la (man, chua, kim loai v.v...) giy ra dé xac dinh dic tinh
cua vi vavi la.

+ Cho mat it nuéc can thir vao miéng, cho ting it mot, khdng ubng va giit trong miéng
3 - 5 gidy, dé nhan xét vi.

+ Mirc d6 vi va vi la & 20°C danh gi4 theo hé théng diém nam nhu quy dinh trong bang

2.3.
Bdng 2.3. Pdnh gia mirc d Vi cia nuwéc ¢ 20°C

Miee @ ciia vi VT BDdnh gid mic

N : Dac tinh cua viva vi la d¢ cua vivavi

vavi la : : L ¢ 4 !

T lg (diém)
Khéng cé gi Bang cam giac khong nhan thay vi va vi la. 0
Vi rét nhe N-%U.’O’l binh thu:ong khorjg nhe;ln thay, nhung phat 1
hién dugc trong phong thi nghiém

Vi nhe Ngudi binh thuong, néu chl y, sé phat hién duoc 2
Co vi Dé nhan biét va gay cam giac kho chiu 3
CO Vi rd Gay cam giac khé chiu va ldc udng bi lom giong 4
CO vj rat rd Manh dén ndi khong thé uéng duoc 5

4.2. Trinh tw thao tac
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STT | Tén cac thao tac Dung cu, thiét bi, vét rw Yéu cdu kj thudt

1 | Xac dinh vi la bing | Mau nuéc dung trong cbc | Ghi lai vi duoc cam nhan
cam giac khi ném thay tinh (man, chua, kim loai...)

2 Xéc dinh vi ¢ 20°C | M3u nudc dung trong céc | Cho 1 it nuéc ther vao
thay tinh miéng, gitr trong miéng 3
— 5 giay, nhan xét vi.

Muc do vi va vi la duoc
danh gia theo bang 3.2

4.3. Cac ch( Y vé an toan lao dgng
Can than khi sir dung céc dung cu thay tinh, tranh bé v& hoic roi vao chan giy nguy
hiém

4.4. Cic hw héng thwong gép nguyén nhan va cach khdc phuc

ic hwr hong thuwon ) ,
STT Cac hu ;;;’ wong Nguyén nhan Cach khac phuc
1 | Xac dinh vi cia mau | Dung cu chaa dung | Vé sinh dung cu dung mau
nudc khdng chinh xac. chua dugc vé sinh sach | ding phuong phap da dé
sé ra

5. Vé sinh, sap xép dung cu cam quan
5.1. Phwong phdp thuc hién

- Dyng cu thiy tinh chtra mau nhu binh thay tinh, binh cau day bang, mit kinh déng ho,
chai thuy tinh: dwoc rira bang xa phong va dung chéi dé iy chét ban trong dung cuy, sau d6
rira sach bang nudc may, cudi ciing trang qua nudc cat. Sau d6, duoc say khd o nhiét do
105°C, 1 gio.

- Bép cach thuy: thao hét nude trong bép, dé bép ngudi, vé sinh sach s& bén trong va bén
ngoai bép.

5.2. Trinh t thao tac

STT Tén cac thao tac Dung cu, thiét bi, vt tw Yéu cdu ky thudt
1 | Vésinh dung cu thuy - Binh thay tinh Phai duoc rira sach, khong
tinh - Binh ciu déy bing con sot mau.
- Mt kinh dng hd Dung Cu thﬁAy tlnhO phai
dugc say kho (105°C, 1
- Chai thuy tinh gio)
Sap sép theo quy dinh
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STT

Tén cac thao tac

Dung cu, thiét bi, vét rw

Yéu cau ky thugt

Vé sinh bép cach thuy

Bép céch thuy

- Théo hét nudc
- Bép nguoi

- Vé sinh sach s& bén
trong va ngoai bép

5.3. Cac chu Y Vé an toan lao dpng

- Can than tranh 1am bé v& dung cu thay tinh khi vé sinh.

- Sip xép céc dung cu theo ting ching loai riéng biét.

5.4. Cdc hw héng thwong gap nguyén nhan va cach khdc phuc

STT

Cdc hw hong thwong gap

Nguyén nhan

Céach khdc phuc

Céc dung cu chua duoc vé
sinh sach sé

V¢ sinh khong dang
theo huéng dan cua tai
ligu ky thuat

V¢ sinh cach dung cu
thay tinh chira mau dang
quy dinh.

6. Thwe hanh danh gia chat lwong cdm quan nwéc dung trong thuc pham

do phu hop.

- Pat mau trén phong
nén trang dé quan sat

- Ghi lai nhan xét

STT | Tén cic buéc Dung cu, thiét Yéu cdu ky thudt Céac cha y vé
cbng viéc bi, vdt tw an toan lao
dong
1 | Panh gid mau sic | Chai thuy tinh 1 [ Néu chua kiém tra | Khi st dung
lit mau ngay sau khi|chat tidy roa
chuan bi mau thi phai | hoic ding
bao quan mau trong | dung dich acid
chd ti, diéu kién nhiét | @& vé sinh

dung cu can
phai c6 bao h¢
nhu ging tay,
khau trang...

2 bénh gia d6 duc

Chai thuy tinh
May do d6 duc
Tai liéu hudng
dan st dung
may do do duc

- Néu chua kiém tra do
duc ngay sau khi
chuan bi mau thi phai
bao quan mau trong
chd tbi, diéu kién nhiét
do phu hop.

- Quan sat bang mat dé
két luan vé muc do duc
ciia mau nudc.

- St dung may do do

Str dung may
do d6 duc phai
tuan theo
huéng dan sir
dung
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STT | Tén cic buwéc Dung cu, thiét Yéu cdu kj thudt Céac chu y vé
cbng viéc bi, vdt tw an toan lao
dong
duc dé danh gia do duc
ciia mau nudc
3 | Panh gia mui Binh cau day | - Ghi lai mui dugc cam | Khi st dung
phang c6 nat | nhan (mui dat, mui clo, | dung cu thay
mai, dung tich | mui dau...) tinh dé chua
250 — 350ml - Léc manh miu nusc maju pfllal c\an
+ Binh thuy tinh | & 20°C, m¢ ndt ra va Lh;anlt;anh lam
. . L oa N , € VO dung Cu
+Kinh ddng hd. xac dinh filac tinh, muc
d6 cua mui
- DPun 100ml nuoc
trong binh cau dén
nhi¢t do 50 — 60°C,
dady bang mat kinh
dong ho
Lac manh, dich chuyén
mat kinh dong ho va
x4ac dinh dic tinh vé
mui
4 | Xac dinh vi Céc thuy tinh Ghi lai vi duoc cam
nhan (man, chua, kim
loai...)
Cho 1 it nudc thir vao
mi¢ng, Qi  trong
miéng 3 — 5 gidy, nhan
Xét vi.
5 | Veé sinh, sip xép | - Binhthuytinh |- Cac dung cu thay |- Tranh lam v&

dung cu, thiét bi

- Binh cau day
bang

- Mit kinh déng
hd

- Chai thuy tinh
- May do d6 duc
- Bép céch thuy

tinh phai dugc rua
sach, khdng con sot
mau phan tich, phai
dwoc sdy khd (105°C,
1 gio)

- Bép céach thuy va
may do d6 duc phai
duoc vé sinh sach sé

- Cac may, thiét bi

dugc dat ding noi quy
dinh

dung cu thuy
tinh  khi vé
sinh

- Bép céch
thuy va may
do d6 duc phai
dugc  ngung
may roi méi
duoc vé sinh
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Bai 3. XAC PINH pH, PO KIEM
Muc tiéu

- Trinh bay dugc nguyén tic caa phuong phap chuan d6 acid — base;
- Chuan bi duogc dung cu, thiét bi, héa chat can sir dung dé xac dinh pH, d6 kiém;
- Thao tac chuin do thanh thao dam bao chinh xac;
- Str dung thanh thao, an toan may do pH, b dung cu chuan do, hoa chat;
- Phét hién duoc nhitng nguyén nhan lam sai léch két qua phan tich;
- Tinh toan duoc két qua phan tich theo yéu cau;
- Rén luyén tinh can than, ti mi ¢&am bao d6 an toan va do chinh xac cao.
- Tuan tha cac qui tic dam bao an toan lao dong trong phong kiém nghiém.
1. Xac dinh pH
1.1. Nguyeén tdc

Phuong phap dién thé xac dinh pH voi dién cuc thay tinh dya trén sy do hién dién thé
Xuat hién trén bé mat phan cach mang thay tinh voi dung dich

1.2. Dung cu, hoa chat
+ May do pH

+ Dién cuc Calomen

+ Céc dung dich dém c6 pH = 4 hoic pH = 6,88 dé chuan may

1.3. Céch tién hanh

Dung cac dung dich dém c6 pH biét truée dé chuan may. Cho dung dich mau can do
vao cbc, nhiing ngap khoang 1/3 dau thity tinh ciia dién cuc. Bat may, vira do, vira khudy dién
cuc, dé pH khong d6i trong khoang 5 phut. Poc tri s6 pH mau do.

1.4. Két qud
Tri s6 pH dugc do trén may

2. Xac dinh d¢ kiém
2.1. Nguyeén tdc ciia phwong phdp chuén dp acid — base

Cho chi thi methyl orange vao mau nuéc, dung dich c6 mau vang cam. Chuéan dé bang
dung dich H,S04 0.01N cho dén khi dung dich tro' thanh mau dé cam (mdi trudng acid, pH
khoang 4.5). Khi d6 tit ca cac ion OH’, COs%, HCOs, NH,", PO, ... da duoc trung hoa hoan
toan. Vi vay, phan tich vai chi thi methyl orange chiing ta thu duoc kiém tong cong.

HCOs; + H —» CO;, + H,O

Do kiém cua nudc duoc biéu thi bang mili duong luong gam (meq) cua axit HCI khi

chuén do.
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Déi véi nude tu nhién do kiém tong cong (total alkalinity) thuc té trung véi do ctng
cacbonnat, boi vy trong tinh toan ngudi ta thuong biéu thi don vi tinh d6 kiém tir s mili
duong lugng gam/lit thanh mg CaCOs/L, theo hé s6 chuyén dbi:

1meg/L =50mg CaCO3/L
Quy trinh xdc dinh

Quy trinh x4c dinhdd kiém trong nuéc bang phwong phap chuan d6 thé hién nhu hinh
3.1

Chuan bi dung cu, may, thiét bi

\ 4
Chuan bi hoa chat

A 4

Chuan bj mau

l

Chuéan do

\4

Tinh va ghi két qua, b4o cao thir nghiém

l

Vé sinh, sap xép dung cu, may

Hinh 3.1. Quy trinh xdc dinh d¢ kiém trong nwéc

2.2. Chudn bi dung cu, thiét bi

Dung cu, thiét b;

Céac dung cu, thiét bi can chudn bj:

- Binh dinh mac 100ml

- Céc thay tinh 100ml

- Binh n6n 250ml

- BOp cao su, pipet

- Bo chuén do: buret 25ml, binh nén, chan gia sit, kep cang cua

- Binh tia, 5ng nhé giot

- Cén phan tich
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Trinh tw thao tac

STT | Tén céc thao tac Dung cu, thiét bi, vét rw Yéu cdu kj thuat
1 Chuén bj va kiém tra | - Binh dinh mtc 100ml - Sach s&, khong c6 vét
cac dung cu - Céc thay tinh 100m! nut, stir dung tot
- Binh nén 250ml - Buret phai duogc rira sach

va trang k¥ bang nuéc cat
- Bdp cao su, pipet

- Bo chuan do: buret 25ml,
binh nén, chan gia sit, kep
cang cua

- Binh tia, 6ng nho giot

2 Chuan bi can phan - Cén phén tich Cén phan tich phai dugc
tich kiém tra va trong tinh

- Tai liéu k¥ thuat hudng .
trang hoat dong tot

dan

Céac chl Y vé an todn lao déng
- Thao tac kiém tra dung cu va thiét bj phai dang theo huéng dan

- Khong dé 1n 16n cac dung cu thay tinh véi cac dung cu, thiét bi bang st va kim loai
khac.

- Chl y vé an toan dién khi kiém tra céc thiét bi.

Cdc hw hong thirong gap nguyén nhan va cach khac phuc

Cac hw hong thuong

STT 0 Nguyén nhan Céach khdc phuc
1 | Bévd dung cu Pé chung dung cu thay | Khong dé 1an Ion cac dung
tinh voi cac dung cu | cu thuy tinh véi cac dung cu
bang st, kim loai bang st va kim loai khac
2

Can phan tich: man | Do dit can khong dang | Phai duoc kiém tra va diéu
hinh  khong  hién | theo huéng dan cua tai | chinh theo huéng dan cua
“0.0000g” khi khoi | liéu ky thuat tai liéu ky thuat

dong can

2.3. Chudn bj hda chat
Hoa chat
a. Cac hoa chdt can chuan bi:
- Dung dich H,SO,4 0.01N
- Metyl da cam 0,1%
- Phenolphthalein 1%
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b. Cach pha cac dung dich:

- Dung dich H,SO,4 0.01N: Cho 500ml nuéc cAt vao binh dinh muc 1 lit, thém tur tr 2,8
ml H,S0,4 dam dic, vira cho vira lic, dé ngudi, thém nudce cat dén vach dinh muc

- Metyl da cam 0,1%: Hoa tan 0,1g metyl da cam trong 100ml nuéc cat nong.
- Phenolphthalein 1%: Hoa tan 1g phenolphtalein trong 100ml cén 96°.
c. Dung cuy, thiét b;:

ﬁ

(‘ 1000 mi: )

LF_//J
Hinh 3.2. Binh dinh miic

=~

Hinh 3.4. Piia thuy tinh Hinh 3.5. Can phan tich

- Binh dinh mirc 2000ml, 100ml
- Céc thuy tinh

- biia thuy tinh

- Cén phan tich

- Bép dién

Trinh tr thao tac

STT | Tén cac thao tac Dung cu, thiét bi, vét t Yéu cdu ky thudt

1 | Kiém tra hoa chét - H,S0, Hda chat tinh khiét, con

- Chi thi Metyl da cam nhén, diing tén gol

- Chi thi Phenolphtalein Hoa chat con han sir dyng

2 | Chuén bi dung dich H,S0,0,01N
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STT | Tén céc thao tac Dung cu, thiét bi, vét twe Yéu cdu kj thudt
2.1 | Lay héa chit - Héa chat H,SO, dam dac | Hat chinh xac 2,8 ml
- Binh dinh mic 1000m| | 2S04 dam dic cho vao
_ binh dinh mac c6 san

- Pipet 500ml nuéc cat
Hoéa chat H,SO, khdng
duogc d6 ra ngoai khi pha

2.2 | binh mac - Binh dinh mac 1000ml binh muc dung vach
- Nuéc ct Lic déu
2.3 | Cho dung dich H,SO, | - Dung dich H,SO,40,01N Dung dich H,SO,4 0,01N
0,01N vao lo chira - Lo chira sau khAi pha du(_y,C ch\o v39
lo khd sach c6 mau cé
dan nhan (tén chat chuan,
ngay pha, nguoi pha)
3 | Chuan bi Metyl da cam 0,1%
3.1 | Can hda chat - Hoa chat Metyl da cam | Hoa chat Metyl da cam
tinh khiét dugc can chinh xac
] ~ . , -4

- Cée 0,19(d6 chinh xac 10™g)

- Can phan tich Hoa chat Metyl da car\TT
khong dugc d6 ra ngoal
khi pha

3.2 | Hoatan hoa chat - Nudc cat Metyl da cam phai duoc

- iia thiy tinh hoa tar] hoan_ toan trong

) nudc nong khi pha
- Bép dién
3.3 | binh muc - Binh dinh mirc 100ml binh muc phai ding vach
- Nudc cét Lac déu
3.4 | Cho dung dich Metyl | - Dung dich Metyl da cam | Dung dich Metyl da cam
da cam 0,1% vao lo | 0,1% 0,1% sau khi pha duoc
chwtra - Lo chira ch\o vac,> Io, kho fach ?0
mau cO dan nhan (tén
chat chuan, ngay pha,
nguoi pha)
4 | Chuan bi dung dich Phenolphthalein 1%
4.1 | Can hoa chét - Hoéa chit Phenolphthalein | Hoa chat Phenolphthalein

dugc can chinh xac
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STT | Tén céc thao tac Dung cu, thiét bi, vét twe Yéu cdu kj thudt

tinh khiét 0,19(dd chinh xéac 10™g)
- Cée Hoa chat Phenolphthalein
_ Cén phan tich khf?mg dugc do ra ngoai
khi pha
4.2 | Hoa tan hoa chat - Con 96° Phenolphthalein phai

duoc hoa tan hoan toan

- Diia thay tinh : 01
trong Con 96" khi pha

- Bép dién
4.3 | binh muc - Binh dinh mac 100ml binh muc phai dung vach
- Nuéce cat Lic déu
44 | Cho dung dich | - Dung dich Phenolphthalein | Dung dich
Phenolphthalein 1% Phenolphthalein 1% sau
1%vao lo chira - Lo chira khiA pha du’(_,yc c\ho V,élO !O
khd sach c6 mau cé dan
nhdn (tén chat chuan,
ngay pha, nguoi pha)
5 | Vésinhdung cy, cdn | - Dung cu thay tinh Cac dung cu thuay tinh
- Can phan tich phai rofxa sach va say khé
¢ 105°C, 1 gio

Can phai duogc vé sinh
theo tai liéu huong dan

Céc chl Y vé an toan lao dng
- Tuén thi cac quy dinh an toan, c6 bao ho lao dong nhu ging tay va khau trang khi tiép
xUc véi hoa chat
- Can than khi tiép xdc véi H,SO, dam dic
- Hda chét pha xong phai day kin nat chai
- Poc ky huéng dan sir dung khi thao tac trén can phan tich.

Cdc hw hong thirong gap nguyén nhan va cach khdac phuc

sy | Cchuw h;;s thuong Nguyén nhan Céch khdc phac
1 |Nong do6 chat chuan |- Cankhéngchinhxac |- Van hanh can theo
H?SO4 0,00 N khong | _ Héa chit chua duoc d-lilng ~hu*c’wnAg dan cua tai
ding hoa tan hoan toan ligu k§ thuat
_ Pinh mitc chua ding - ,Cén ,chinh xac luong
hoa chat da tinh toan trén
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ic hir hong thuo , ,
STT Cac hur ;;F;g fhurong Nguyén nhan Céach khac phuc
- Hoéa chat H,SO, chua | can phan tich
LI _ Pé hoa chit H,SOumoi
- Lo chwta chat chuan | vai ra ngoai khi hut
H,SO4 0,01 N chua sach | Pinh mitc déng vach
- Phai chuan lai nong d6
H,SO, 0,01 N vura pha
béng Na,B,0;.
- Lo ch&ra chat chuan
H,SO,4 0,01 N phai kho,
sach
2 | Chi thi Metyl da cam | Khong ding nudc cét | Dung nudc cit néng dé
khong hoa tan hoan toan | nong dé pha chi thi pha chi thi
3 | Chi thi Phenolphtalein | Dung nuéc cit dé pha | Dung con 96°dé pha chi
khong hoa tan khi pha chi thi. Phenolphtalein | thi.
chi tan trong con

2.4. Chudn bi mdu

Phirong phdp chudn bi mau
L4y mau nudc theo quy dinh hién hanh. Chuan bi mau tir mau dugc bao quan dé xac
dinh do kiém ctia nuéc.
HGt 200ml mau nudc phan tich cho vao binh nén dé chuan bi tién hanh trung hoa mau.
Déi v6i mau ¢6 nhitng cin lo lang, can phai loc loai bo trudc khi hit mau.

Trinh ty thao tac

STT Tén cac thao tac Dung cu, thiét bi, vat tw Yéu cdu kj thudt

Thé tich mau ht cho vao
binh tam giac: 100ml

1 | HGtmau Pipet, binh tam giac

250ml

Céc chl y Vé an toan lao déng
Can than khi str dung dung cu thay tinh tranh bé va.

Cdc hw hong thirong gap nguyén nhan va cach khac phuc

st | Céehu hg;,f thuong Nguyén nhan Céch khdc phuc
1 Mau hat khéng chinh | Ding 6ng dong 100ml | Hat bang pipet hodc bung
xé&c 100ml dé lay mau binh dinh mac 100ml dé
ldy chinh xac lwong mau.
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2.5. Chudn d¢

Nguyén tac theec hién

Chuén d¢ dung dich mau nuéc phan tich bang dung dich chuin H,SO4 0.01N, véi chi

thi Phenolphtalein va metyl da cam.

Diém twong dwong 1a thoi diém dung dich xuat hién mau d6 cam.

Tir lugng HySO4 0.0IN tiéu ton, c6 thé tinh ra ham luong kiém trong miu nudc phan

tich.

Trinh tir thao tac

STT Tén cac thao tac

Dung cu, thiét bi, vét tr

Yéu cau ky thudt

1 | Chuan bi dung dich
H,SO,4 0.01N trén
buret

Buret, H,SO, 0.01N

Trang rira buret sach sg,
dudi bot khi, diéu chinh
H,S0,4 0.01N Vvé vach 0

2 | Chuén bi héa chat
trong binh nén

Binh non 250ml, mau nuéc
phan tich, Phenolphthalein
1%.

Thé tich cac dung dich:

- Mau nudc phan tich:
100ml

- Phenolphthalein 1%: 3
giot.

3 | Chuandolan1

Buret, H,SO, 0.01N

Binh nén chtra cac hda chat
trén

- biém két thic: dung
dich trong binh ndn mat
mau

4 | Ghi lai s6 ml H,SO,
0.01N tiéu tén

But, s6 ghi chép

Poc két qua chinh xac
0,05 ml.

5 | Thém hoéa chéit vao
binh nén

Binh nén 250ml di chuan do
& lan 1, methyl orange

Methyl orange0,1%: 3
giot.

6 | Chuan d6 lan 2

Buret, H,SO, 0.01N

Binh nén chtra cac hda chat
trén

- biém két thic: dung
dich trong binh non
chuyén sang mau do
cam.

7 | Ghi lai s6 ml H,SO,
0.01N tiéu tén

But, s6 ghi chép

Poc két qua chinh xac
0,05 ml.

8 Lap lai toan bé thi
nghiém 3 lan

Buret, H,SO, 0.01N

Binh nén chtra cac hda chat
trén

Doc két qua chinh xac
0,05 ml.

- LAy két qua thé tich
H,SO,4 0.01N trung binh
cta 3 1an chuan d6
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Céc chl Y Vé an toan lao déng
- Tuan thu cac quy dinh V& an toan lao dong khi sir dung héa chit.
- Thao tac chuin do thanh thao

Cdc hw hong thirong gap nguyén nhan va cach khdac phuc

srT | Cdechu h;;f thirong Nguyén nhan Cach khdc phuc

1 |Khé xac dinh diém
tuong duong

Do cho hai chi thi
phenolphtalein va metyl da
cam vao cung mot luc

Cho chi thi phnolphtalein
vao trudc, chuin do dén
mat mau mai cho metyl da
cam vao

2.6. Tinh két qud, ghi két qud va viét bao céo thiz nghiém
Cong thuc tinh toan

Do kiém cua nude duoc biéu thi bang mili duong lwong gam (meq) cua acid H,S04 khi
chuan d9.

Déi véi nudc ty nhién d6 kiém tong cong thuc té tring véi do cang cacbonnat, boi vay
trong tinh toan ngudi ta thuong biéu thi don vi tinh do kiém tir s6 mili dwong luong gam/lit
thanh mg CaCOs /L, theo hé sb chuyén dbi:

1meg/L =50mg CaCO3 /L

g kiém tong céng (mg/ CaCOs4/L) =

Trong do:

V*N

*50*1000

m

V=V, + V,: s6 mL dung dich H,SO4 0.01N tiéu tén khi chuan do
N: nong d6 dung dich H,SO, 0.01N

Vn: thé tich mau nuée 1y dé phan tich

1000: hé s d6i thanh lit

50: hé s chuyén ddi tir meq thanh mg CaCO3

Trinh ty thao tac

STT Tén cac thao tac Dung cu, thiét bi, vat Yéu cdu ky thudt
tw
1 | Tinh két qua S6 ghi chép, may tinh | - Tinh dung cong thirc
- Két qua tinh theo meq/I,
dugc lam tron dén s 1¢é thap
phan thir nhat.
2 | Ghi két qua vao phiéu | - Phiéu két qua Ghi chinh xéc két qua
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STT Tén cac thao tac Dung cu, thiét b, vat Yéu cdu kj thudt
tw

va so luu - S0 luu

3 | B&o céo thir nghiém - Mau Béo céo Béo c4o phai duoc ghi day
du vé:

- Phuong phap thir nghiém
- Dung cu, thiét bi, hda chat
thur nghiém

- Phuong phap chuén bj
mau

- Céch tién hanh

- Két qua thé tich H,SO4
0,01N tiéu tén

- Két qua do kiém cia mau
nudc phan tich

- Phén tich cac nguyén nhén
gay sai s6 trong qua trinh
xac dinh va cach khac phuc.

Cdc hw hong thirong gap nguyén nhan va cach khac phuc

STT | Cdc hw hong thwong gap Nguyén nhéan Céach khdc phuc

1 | Két qua do kiém cta nudc | Ap dung chua ding cong | Kiém tra cong thirc va
khéng chinh xac thirc tinh toan két qua tinh todn

2.7. Vé sinh, sdp xép dung cu, may, thiét bi
Nguyén tdc theec hién
a. Phuong phdp vé sinh dung cu thuy tinh:

Dung cu duoc rira bang xa phong va ding choi dé lay chat ban trong dung cu, sau dé
rira sach bang nudc may, cudi cung trang qua nudc cit. Sau do, duoc sdy khd & nhiét do
105°C, 1 gio.

Dbi voi hé théng chung cat, can 1am ngudi réi mai théo roi cac chi tiét dé vé sinh.
b. Phwong phdp vé sinh can phan tich:

Dung gidy mém tham lau sach bé mit can va xung quang khu vuc can (theo tai liéu ky
thuat)

Trinh ty thao tac

STT Tén cac thao tac Dung cu, thiét b, vét tr Yéu cdu ky thudt
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STT | Teén céc thao tac Dung cu, thiét bi, vét twe Yéu cdu kj thudt
1 V¢ sinh dung cu - Binh dinh mac 100ml Phai duoc rra sach,
- Céc thuy tinh 100m| iﬁhﬁng con sot mau phan
ich.
- Binh n6n 250ml ] ]
] _ Dung cu thuy tinh phai
- Bop cao su, pipet dugc sdy khd (105°C, 1
- Bo chuédn do: buret 25ml, | 9i0)
binh non, chan gia sat, kep | sy sép theo quy dinh
cang cua
- Binh tia, ng nho giot
3 | Vésinh, sap xép - T say Cac bo phan cua thiét bi
may, thiét bi - Can phan tich pI:léi S?Ch, }(hélng duoc
badm mau phan tich.
Cac may, thiét bi duoc
dat dung noi quy dinh.

Céc chl y vé an toan lao déng

- Can than tranh 1am v& dung cu thay tinh khi vé sinh.

- Can phan tich phai duoc ngirng may, rdt day ngudn, réi méi dugc vé sinh.

Cdc hw hong thirong gap nguyén nhan va cach khac phuc

ic hir hong thuo R N , ,
STT Cac hu ;;F‘)g wong Nguyén nhan Cach khac phuc
1 Can bi 16i Tat may khong dung | Tat can theo huéng dan
theo huéng dan cua tai | cua tai liéu k§ thuat
lieu ky thuat Phai tit can rdi méi duoc
V¢ sinh khi chua tat cdn | vé sinh
2 | Buretban Buret chua duoc Vvé | Db hoa chat chuan vé lai
sinh, van con chia héa | binh chta. Rua sach
chat buret va trang lai bang
nudc Ccat, treo nguoc 1én
trén gié sit cho rao nudgc.
2.8. Mgt sé nguyén nhan gay sai sé va cach khdc phuc
ic hir hong thuo . . ; ,
STT Cac hu J;Ff fhrong Nguyén nhan Cach khac phuc
1 Can bi 15i Tat may khong dang | Tat can theo hudng dan
theo hudng dan cua tai | cua tai liéu k¥ thuat
ligu ky thuat Phai tit can rdi méi duoc
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Vé sinh khi chua tit can

vé sinh

nudc khong chinh xac

cong thuc tinh toan

2 | Buret ban Buret chua duwoc Vvé | DS hda chit chuan vé lai
sinh, van con chta hoa | binh chra. Rira sach
chat buret va trang lai bing

nudc Ccat, treo nguoc 1én
trén gié st cho rao nudgc.

3 | Nong dd chat chuan | - Cankhong chinhxac |- Van hanh can theo

H?SO4 001 N khong | _ \isa chét chua duoc d-lj.ng ~hu:ornAg dan cua tai
ding hoa tan hoan toan ligu k§ thugt
_Pinh mitc chua déng | - ,Can ’chmh xac luong
) hoa chat da tinh toan trén
tinh khiét L ,
) .| - bé hoa chat H,SOgroi
- Lo chta chat chuan | yaj ra ngoai khi hut
H,S0,4 0,01 N chua sach '
- Binh muc dting vach
- Phai chuan lai nong d6
H,SO4 0,01 N vira pha
béng Na,B4O-.
- Lo ch&ra chat chuan
H,SO,4 0,01 N phai kho,
sach

4 Chi thi Metyl da cam | Khong dung nudc cit | Dung nuéc cit néng dé

khong hoa tan hoan toan | nong dé pha chi thi pha chi thi

5 | Chi thi Phenolphtalein | Dung nuéc cit dé pha | Dung cdn 96°dé pha chi

khong hoa tan khi pha chi thi. Phenolphtalein | thi.
chi tan trong con

6 Kho xac dinh diém | Do cho hai chi thi | Cho chi thi phnolphtalein

tuong duong phenolphtalein va metyl | vao truéc, chuan do dén
da cam vao cung mot | mat mau méi cho metyl
luc da cam vao

7 Két qua d6 kiém cua | Ap dung chua diong | Kiém tra cong thic va

két qua tinh toan

3. Thue hanh xac dinh xac dinh pH, d9 kiém

STT

Tén cac buoc
cong viéc

Dung cu, thiét bi,
vt tw

Yéu cau ky thugt

Céac chu y vé
an toan lao
dong
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STT | Tén cdc buwéc Dung cu, thiétbi, | Yéucdukjthugt | Cécchayvée
cbng viéc Vit tw an toan lao
dong
1 | Chuan bi dung cu, | - Binh dinh muc | - Dung cu sach, khd | - Khéng dé lan
thiét bi 100ml va khong cé vét nat. | 1on cac dung
- Céc thuy tinh |- Thiét bj phai dugc | ¥ thay  tinh
100ml kiém tra va trong | V" Ct?lc"'tdunbg
N tinh trang hoat dong | €% et b1
- Binh nén 250ml & g hoat dong bang st va kim
- BOp cao su, pipet loai khac.
- Bo chuan do:
buret 25ml, binh
non, chan gia sat,
kep cang cua
- Binh tia, 6ng nho
giot
2 | Chuan bi hoa chat | Binh dinh muc, céc | - Hoéa chat tinh | - Tuan tha cac
Pha cac dung dich: t_hﬁy t1f1h, dl:la tl,niy khiét, con_ nhan, qu\y d}nh an
' tinh; can phan tich, | dang tén goi toan, c6 bao ho
- Dung dich | 4,50, Metyl da| oo chit con han | 120 dong nhu
H,SO,0.01N cam, i dung . ging tay vi
- Metyl da cam | Phenolphthalein, ,' ) ) khau trang khi
0,1% nuéc cit - Cac hoa chat pha | tigy  xic  voi
ding nbng do quy | ha chat
- Phenolphthalein dinh .
1%
3 | Chuan bj mau Pipet, binh tam | Thé tich miu hat | - Can than khi
giac 250ml cho vao binh tam | st dung dung
giac: 100ml cu thay tinh
tranh bé va.
4 | Chuan do Buret, H,SO, | Trang ria buret sach | -  Tranh  dé
0.01N s& dudi bot khi, | dung dich
miu nwéc phan 0.01IN vé vach 0 vai ra n'goal, ‘VI
tich, - Piém  tuong dung dich nay

Phenolphthalein
1%

Metyl d6 0,1%.

duong: xuit hién Co
mau hdng nhat bén
ving.

- Poc két qua chinh

tao mau rat khé
vé sinh.

- Thao tac
chuén d6 thanh
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STT | Tén cdc buwéc Dung cu, thiétbi, | Yéucdukjthugt | Cécchayvée
cbng viéc Vit tw an toan lao
dong
xac 0,05 ml thao
5 | Tinh két qua, ghi | S6 ghi chép, may |- Tinh dung cong
két qua va viét béo | tinh thire
cao thir nghi¢m - Phiéu két qua - Két qua tinh theo
7 . . N
-S4 luu A) dl,l’()’C lam tr?n
den so Ié thap phan
thir nhét.
6 | Vé sinh, sip xép | Dung cu thuy tinh | - Céc dung cu thay | - Tranh lam v&

dung cu, thiét bi

Can phan tich

tinh phai dugc rira
sach, khéng con sot
mau phan tich, phai
duoc  sdy  khd
(105°C, 1 gio)

Cac may, thiét bi
duoc dat dang noi
quy dinh

dung cu thuy
tinh khi vé sinh

- Cén phan tich

phai duoc
ngimg may roi
maéi duoc  VE
sinh.
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Bai 4. XAC PINH PQ CUNG CUA NUOC
Muc tiéu
- Trinh bay duoc nguyén tic cua phuong phap chuan do phic chat;
- Chuan bi duoc dung cu, thiét bi, hoa chat can str dung dé xac dinh do cing caa nuéc;
- Thao tac chuan dd thanh thao dam bao chinh xac;
- Str dung thanh thao va an toan bo dung cu chuan do, hoa chat;
- Phéat hién duoc nhitng nguyén nhan 1am sai léch két qua phan tich;
- Tinh toan duoc két qua phan tich theo yéu cau;

- Rén luyén tinh can than, ti mi, y thac bao vé dung cu, trang thiét bi, gitt vé sinh trong
phong kiém nghiém:

- Tuan tha cac qui tic dam bao an toan lao dong trong phong kiém nghiém.

Gi6i thiéu vé dd cirng clia nwéc

Do ciing cua nudc gay ra boi sy ¢ miat cua cac mudi Ca va Mg trong nude. Do cung
ctia nude duoc goi 1a tam thoi khi c6 mat mudi cachonat hoac bicacbonat Ca, Mg. Loai nudc
nay khi dun soi s& tao ra cac két tua CaCO3 hoic MgCOs. P6 cimg vinh citu ciia nudc do cac

loai mudi sunfat hoic clorua Ca, Mg tao ra. Po cimg vinh ctu ciia nude thuong rat kho xu ly
va tao ra nhiéu hau qua kinh té cho viéc sir dung ching.

Do ciing tong cong duoc xac dinh bang tong ham luong calci va magies.
Trong san xuit thuc pham, quy dinh d6 cing ciia nuwéc khdng qué 350 mgl/l.
Nguyén tic xac dinh dd cing ciia nuwéc

Dya vao phan ung tao phac bén gita ion Ca**, Mg*" trong nu6c véi dung dich
Ethylenediaminetetraacetic acid (EDTA, TrilonB) trong méi truong kiém (pH=9,5+10), véi
Eriochrom Black T (EBT) lam chét chi thi.

T6m tat phuong trinh phan wng:
Me?* + HsInd® ~ Melnd + H*
Me Ind” +Na,H,Y + OH — Na,MeY + Hind” +H-,0

Trong qué trinh chuan do, EDTA trudc hét phan wng vai céc ion canxi va magié tu do,
sau d6 & diém tuong duong phan ¢ng Vi cac ion canxi va magié da lién két vai chat thi thi
giai phong chi thi va lam mau dung dich d6i tir d6 sang xanh lam.

Quy trinh xac dinh

Quy trinh x4c dinh d cing cua nudc biang phuong phap chuan do EDTAthé hién nhu
hinh 4.1.
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Chuan bi dung cu, thiét bi

\4
Chuan bi héa chét

\4
Chuan bj mau

A 4

Chuan d6

A 4
Tinh va ghi két qua, b4o céo thir nghiém

!

Vé sinh, sap xép dung cu, thiét bi

Hinh 4.1. Quy trinh xdc dinh d¢é cung Cua nudc

1. Chuan bi dung cu, thiét bj
1.1. Dung cu, thiét bj

Céc dung cu, thiét bj can chudn by:
- Chan gia sit

- Kep cang cua g @
- Buret 25ml

- Binh non 250ml

- Céc thay tinh 250ml

- Phéu thuy tinh ¢= 3-4cm
- Pipet10ml- 50mi

- Qua bop cao su

- Ong nhé giot ,

- Cén phan tich (

Hinh 4.2. B4 chudn dé

1.2. Trinh tw thao tac
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STT | Tén céc thao tac Dung cu, thiét bi, vét rw Yéu cdu kj thudt
1 Chuan bi va kiém tra | - Chan gia sat - Sach s&, khong c6 vét
cac dung cu - Kep cang cua nut, str dung tot
- Binh nén 250ml - Ray: kich thuéc mat
) 1mm
- Coc thuy tinh 250mi .z .
. . - Coc dot dung tich 25+50
- Phéu thuy tinh ¢= 3-4cm ml, c6 thiét b loc phi hop
- Pipet10ml- 50ml cho viéc tach va dét
- Qua bop cao su
- Ong nhé giot
2 Kiém tra buret - Buret 25ml - Buret phai sach sg,
- Tai licu ky thuat huong | <NONg bam hoa chat
dan - Khoa cua buret phai
tron, dé dang sir dung
3 Kiém tra can phan - Cén phan tich Can phan tich phai duoc
tich - Tai ligu k§ thuat huong kiém tra va tﬂrongxtlnh
din trang hoat dong tot

1.3. Cac chl Y Vé an toan lao dpng

- Thao tac kiém tra dung cu va thiét bj phai dang theo huéng dan.

- Khong dé 1an 16n céc dung cu thay tinh véi cac dung cu, thiét bi bang s va kim loai
khéc.

- Chl y vé an toan dién khi kiém tra cac thiét bi.

1.4. Cdc hw héng thwong gap nguyén nhan va cach khdc phuc

T | Chehu h;;j thuong Nguyén nhan Céach khdc phuc
1 | Bévd dung cu Pé chung dung cu thay | Khong dé 1an Ion cac dung
tinh véi cac dung cu | cu thuy tinh véi cac dung cu
bang su, kim loai bang st va kim loai khac
2 | can phan tich: man | Do dat can khong ding | Phai dwoc kiém tra va diéu
hinh  khéng  hién | theo huéng dan cua tai | chinh theo huéng dan cua
“0.0000g” khi khai | lieu k§ thuat tai liéu ky thuat
dong can
3 Khoa cua buret bj|Do buret dé lau ngay | Vé sinh sach chd khoa, bi
cang khéng st dung hoic | vaseline vao chd khoa tiép
khong vé sinh. xuc.
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2. Chuan bi hda chat
2.1. Hoa chat
a. Hoa chdt can chudn bj:
- Dung dich EDTA 0,IN
- Dung dich éém NH,OH/ NH,CI
- Dung dich KCN 10%
-Dung dich chi thi EBT 1%
-Nudc cat
b. Cach pha cac dung dich:

- Dung dich EDTA 0,1N:Cén 18,69 EDTA cho vao coc 250ml, hoa tan bang nudc cat,
chuyén vao binh dinh mtc 1000ml, dinh mc t6i vach.

Dung dich chuan EDTA duoc hiéu chuan lai ndng d6 bang CaCOs.

- Dung dich dém NH4OH/ NH4CI: Cén 9,14g NH4Cl1 hoa tan trong 500ml nudc cat va
hat 80ml NH4OH 25%, dinh mtic bang nude cat ¢én 1000ml.

- Dung dich KCN 1%: Can 1g KCN pha trong 100ml nuéc cat

- Dung dich chi thi EBT 1%: Hoa tan 1g EBT bang nudc cat, thém 1ml Na,COs; 1IN,
dinh mic 100ml, thém mét it isopropyl alcol dé bao quan.

c. Dung cuy, thiét b;:

- Binh dinh mac 2000ml, 100ml
- Coc thiy tinh

- biia thuy tinh

- Cén phan tich

||

/

G o00m)

C— :
Hinh 4.3. Binh dinh mic Hinh 4.4. Céc thuy tinh
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Hinh 4.5. Diia thuy tinh

2.2. Trinh t thao tac

Hinh 4.6. Can phan tich

STT | Tén cac thao tac Dung cu, thiét bi, vét te Yéu cdu ky thudt
1 | Kiém tra hoa chat -EDTA Hoa chat tinh khiét, con
- NH,OH nhén, dang tén goli
- NH.CI Hada chat con han st
dung
- KCN
- EBT
- Nuéc cat.
2 | Chuan bi dung dich chuan d6 EDTAO,1N
2.1 | Céanhodachat EDTA | - EDTA tinh khiét Hoéa chat EDTA khong
tur Io hoa chat tinh - Can phan tich dugc ‘I'O’i Yﬁi ra ngoai khi
khiet ) cho vao coc.
- Coc 250ml . ) )
Can chinh xac 18,6 g
EDTA (sai s6 10™g),
EDTA khong dugc roi
véi khi can
2.2 | Hoatan EDTA - Nudc cat EDTA phai dugc hoa tan
- iia thity tinh hoan toan bang nuéc cat
2.3 | binh muc - Binh dinh muc 1 lit binh mac phai  dung
- Nudc cat vach
Lic déu
2.4 | Pinh chuan dung dich | - CaCOs Dung dich EDTA 0,1N

EDTA 0,AN

- Phenolphtalein 1%

pha tir hda chét tinh khiét
phai dugc kiém tra lai
nong d6 bang CaCOs.
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STT | Tén céc thao tac Dung cu, thiét bi, vét twe Yéu cdu kj thudt
2.5 | Chodungdich EDTA | -EDTA0,1N vtra pha Dung dich EDTA 0,1N
0,1N vao lo chtra - Lo chira sau khi pha dugc cho vao
’ o lo khd sach c6 dan nhan
- Nhén dan (ttn chat chuan, ngay
pha, ngudi pha).
3 | Chuan bj dung dich NH4OH 25%
3.1 | LAy hoa chat - NH,OH dam dac Binh dinh mtc dugc cho
- Nudc cit vao 50ml nudc cat
- Pipet Hoéa chit NH,OH dam
dic khong duoc d6 ra
- Binh dinh mac 100ml ngoai khi 1y.
Hut chinh xac 25ml NH,.
OH dam dac cho vao
binh dinh muc
3.2 | Pinh mirc - Nuéc cat Pinh muac phai  dung
- Binh dinh mic 100ml vach
3.3 | Cho NH;OH 25% vao | - Dung dich NH4OH 25% Dung dich NH,OH 25%
lo chtra sau khi pha dugc cho vao
lo khd sach cé dan nhan
(ttn chit chuin, ngay
pha, nguoi pha).
4 | Chuan bij dung dich dém NH4OH/ NH,4CI
4.1 | Céan hoa chat - NH,CI Hoéa chiat NH,Cl duoc
- Cée can chinh xéac 9,14g (do
chinh xé&c 10™g)
- Cén phan tich ) . .
Hoéa chat NH4Cl khéng
duogc d6 ra ngoai khi pha
4.2 | Hoa tan hoa chat - Nudc cat NH,CI phai duoc hoa tan
- iia thity tinh hoan toan trong 500ml
nudc cat
4.3 | Thém NH4OH 25% - NH4OH 25% Thém 80ml NH4OH 25%
vao cdc trén
4.4 | Binh muc - Binh dinh mac 1000ml binh mac phai dang

- Nudc cét

vach
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STT | Tén céc thao tac Dung cu, thiét bi, vét twe Yéu cdu kj thudt
Lic déu
45 | Cho dung dich dm |- Dung dich dém NH,OH/ | Dung dich dém NH,OH/
NH;OH/ NH4Cl vao | NH,CI NH,CI sau khi pha duoc
lo chira - Lo chira ch\o va(,) |Q, kho iach E:o
mau cdé dan nhan (tén
chat chuan, ngay pha,
nguoi pha)
5 | Chuan bi dung dich KCN 1%
5.1 | Can hda chat KCN tir | - KCN tinh khiét Hoéa chit KCN khong
lo héa chit tinh khiét - Can phan tich duoc ‘I‘O’i Yﬁi ra ngoai khi
) cho vao coc.
- Coc 100ml A i )
Céan chinh xac 1 g KCN
(sai s6 10™"g), KCN
khong dugc roi vai khi
can
5.2 | Hoatan KCN - Nudc cat KCN phai duoc hoa tan
- Piia thiy tinh hoan toan bang nudéc cat
5.3 | binh muc - Binh dinh mac 100ml binh  muc phai ding
- Nudc cat vach
Lic déu
5.4 | Chodungdich KCN | - KCN 1% vura pha Dung dich KCN 1% sau
1% vao lo chira Lo chira khiA pha duq(; ch9 vao ~IQ
o khd sach c6 dan nhan
- Nhén dan (ttn chit chuin, ngay
pha, nguoi pha)
6 | Chuan bi dung dich EBT 1%
6.1 | Canhodachat EBT tir | - EBT tinh khiét Hoéa chat EBT khong
lo hoa chat tinh khiét - Can phan tich duoc ‘roi \fﬁi ra ngoai khi
) cho vao coc.
- Coc 100ml i ] )
Cén chinh xac 1 g EBT
(sai s6 10%g), EBT
khong dugc roi vai khi
can
6.2 | Hoatan EBT - Nuéc cit EBT phai duoc hoa tan

hoan toan bang nudc cat
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STT | Tén céc thao tac Dung cu, thiét bi, vét twe Yéu cdu kj thudt
- Diia thuy tinh
6.3 Thém Na2C03 IN - N32C03 IN Thém 1ml Na2C03 IN
6.4 | Binh muc - Binh dinh mac 100ml binh  mac phai dang
- Nuéc cht vach
Lic déu
6.5 | Chodung dich EBT - EBT 1% vua pha Dung dich EBT 1% sau
O , . A .
1%vao lo chira - Isopropyl alcol !(hl pha, cho thém 1 it
isopropyl alcol, dugc cho
- Lo chua vao lo khd sach c6 dan
_ Nhan dan nhan (t&n chat chuan,
ngay pha, nguoi pha)
7 | Vésinh dung cuy, can | - Dung cu thuy tinh Céc dung cu thuy tinh

- Cén phan tich

phai rira sach va sy kho
& 105°C, 1 gioy

Céan phai dugc vé sinh
theo tai liéu huéng dan

2.3.Cac chu y vé an toan lao déng

x(c v&i hoa chét.

khi str dung.

- Tuan tha cac quy dinh an toan, c6 bao ho lao dong nhu gang tay va khau trang khi tiép
- C4c dung cu: binh dinh muc, céc, diia déu bang thuy tinh nén can than tranh rot, va

- Poc ki huéng dan st dung khi thao tac trén can phan tich.

2.4. Cdc hw héng thwong gap nguyén nhan va cach khdc phuc

EDTA bi sai léch

Xac

- Héa chat chua duoc hoa
tan hoan toan

- binh muc chua dung

- Hoéa chit chua tinh
khiét

- Lo chta chat chuéin
chua sach

sy | Cdehn hg:f thuong Nguyén nhan Céch khdc phuc
1 |Nong do chiat chuan |- Can, hat khong chinh | - Van hanh can theo ding

huéng dan cua tai ligu ky
thuat

- Can chinh xac lugng hoa
chat da tinh toan trén cén
phan tich

- Thao tac st dung pipet
thanh thao

- Binh muc dung vach
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STT

Cac hw hong thuong
gap

Nguyén nhan

Céch khdc phuc

- Phai hiéu chinh lai nong
d6 néu nong do khong
chinh xéac

- Lo chuta héa chit phai
kho, sach.

3. Chuin bi miu

3.1. Phwong phdp chudn bi miu

L4y mau nudc theo quy dinh hién hanh. Chuan bi mau tir mau dugc bao quan dé xac

dinh d¢ cung cua nudéc.

HGt 100ml mau nude phan tich cho vao binh nén dé chuan bi tién hanh chuan do.

Ddi v6i mau ¢6 nhitng cin lo lang, can phai loc loai bo trudc khi hit mau.

3.2. Trinh tw thao tac

- Qua bop cao su

- Binh tam giac 250mi

STT | Tén cac thao tac Dung cu, thiét bi, vit tw Yéu cau ky thudt
1 | Loc cian lo ling - Phéu thay tinh Loc loai bé phan can lo
- Gidy loc hing
2 | HOt miu nuéc - Pipet Hat chinh xéac thé tich

100ml mau nudc can phan
tich

Khong dé cho miu phan
tich roi vai ra ngoai.

3.3. C4c ch( Y vé an toan lao dgng

Thao tac str dung dung cu thay tinh phai thanh thao, tranh roi, d6, va.

3.4. Cdc hw héng thwong gdp nguyén nhan va cach khdc phuc

can hat khong chinh
Xac.

pipet chua chinh xac

- Dung 6ng dong dé
dong 100ml

STT C”"””’h;;s thuong Nguyén nhan Céch khdc phuc
1 |Thé tich mau nudc |- Thao téc hat bang |- Khdng dung 6ng dong dé

ldy miu nuée vi dng dong co
d6 chinh xéac khéng cao.

- CO thé s dung binh dinh
mac 100ml dé ldy mau nuée
thay vi dung pipet dé hut
nhiéu lan.
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4. Chuén dd
4.1. Nguyén téic thuc hién

Dung chat chuan Ethylenediaminetetra acetic acid (EDTA, TrilonB) dé chuin d6 luong
ion Ca?*, Mg?* trong mau nuéc véi Eriochrom Black T (EBT) lam chét chi thi.

Diéu kién trong méi truong kiém (pH=9,5 < 10)

Diém tuong duong 1a thoi diém chat thi thi duoc giai phong va 1am mau dung dich doi
tur d6 sang xanh lam.

4.2. Trinh ty thao tac

STT | Tén cac thao tac Dung cu, thiét bi, vét tr Yéu cau ky thudt
1 | Chuan bi buret Buret, nudc cat Trang ria buret sach s&
bang nudc cat
2 | Chuan bj dung dich | Buret, EDTA 0,1 N Trang lai buret bang dung
EDTA 0,IN trén dich EDTA, dudi bot khi,
buret diéu chinh EDTA 0,IN vé
vach 0
3 | Chuan bj héa chét | Binh nén 250ml, dung dich | Hut chinh xéc thé tich cac
trong binh nén dém NH;OH/ NH4CI, dung | dung dich:
dl?h KCN 1(?’ dung dich | nay nuec phan tich:
chi thi EBT 1%. 100ml
- Dung dich dém NH4OH/
NH,4CI: 10ml
- Chi thi EBT 1%: 2 giot
- KCN 1%: 5 giot
4 | Chuan do Buret, EDTAO,1 N - Piém tuong dwong: dung
Binh nén chira cac hoa chét | dich ~ trong  binh- non
tré chuyén sang mau xanh lam
én
- Hoan tat dinh phan trong
vong 5 phat
5 | Ghi lai s6 ml EDTA | Bat, s6 ghi chép Poc két qua chinh xéac
0,IN tiéu ton 0,05 ml.
6 |Lap lai thi nghiém | Buret, EDTA 0,1 N Poc két qua chinh xac
chuan 43 3 lan Binh non chira céc hoa chét | %:0° Ml-
trén - Lay két qua thé tich
EDTA trung binh cua 3
lan chuan do
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4.3. Céc chll y Vé an toan lao déng

- Tuan thu cac quy dinh V& an toan lao dong khi sir dung héa chit.

- Thao tac chuin do thanh thao

4.4. Cic hw héng thwong gip nguyén nhan va cach khdc phuc

trong qué trinh chuan
do

vao lam pH cua dung dich
tang

st | CUe h;;f thiong Nguyén nhan Céch khdc phuc
1 | Chi thi mau bi phén | Chuan d6 ¢ nhiét do cao | Khi mau cé nhiét do cao,
hay can ha nhiét do truge khi
tién hanh chuan do.
2 | Tao két taa CaCOs | Khi thém dung dich dém |- Pha lodng mau bing

nudc cat

- Dung phuong phap dinh
phan so bo

- Axit héa mau va khudy
trong vong 2 phut dé dudi
CO; trudc khi chinh pH.
Xac dinh do kiém sau mdi
lan thém acid.

5. Tinh két qua, ghi két qua va viét bao cao thir nghiém
5.1. Cong thaic tinh két qud

Do cliing tong cong dugc xac dinh bang tong ham luong calci, magie va duoc biéu thi

bing mg CaCOx/I.
Ta c6: 1ml EDTA 0,1N tuong trhg 50 mg CaCOs;

5.2. Trinh tw thao tac

Vepra. 50.1000

Vmﬁu

[mgCaCO0;/1]

STT Tén céac thao tac Dung cu, thiét bi, vét te Yéu cdu ky thudt

1 | Tinh két qua S6 ghi chép, may tinh - Tinh dung cong thiac
- Két qua tinh theo mg
CaCoOsl/l, dugc lam tron
dén s6 1é thap phan thir
nhit.

2 | Ghi két qua vao phiéu | - Phiéu két qua Ghi chinh xéac két qua

va so luu - S8 Iuu

3 | B&o céo thir nghiém - Mau Béo céo Bao cao phai duoc ghi

day du vé:
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STT Tén céc thao tac Dung cu, thiét bi, vét tw Yéu cdu kj thudt

- Phuong phép thu
nghiém

- Dung cu, thiét bi, héa
chat thir nghiém

- Phuong phéap chuan bj
mau

- Céch tién hanh

- Két qua thé tich chat
chuan EDTA

- Két qua do cung cua
mau nudc phan tich

- Phan tich cac nguyén
nhan gy sai sd trong
qua trinh xac dinh va
cach khic phuc.

5.3. Cdc hw héng thwong gap nguyén nhan va cach khdc phuc

STT Cac hu h;;f thuong Nguyén nhan Céch khdc phuc
1 | Két qua xac dinh d6 |- Ap dung chua ding | Kiém tra cong thirc va két
cang cua nudc khdng | cong thic tinh toan qua tinh toan
chinh xéac

6. Vé sinh, sap xép dung cu, may, thiét bi
6.1. Nguyén tic thgc hign
a. Phwong phap vé sinh dung cu:

Dung cu chu yéu Ia thay tinh, duoc rira bang xa phong va dung chéi dé lay chat ban
trong dung cu, sau dé rira sach bang nuwéc may, cudi cing trang qua nudc cit. Sau do, dugc
sdy khd & nhiét do 105°C, 1 gio.

b. Phwong phdp vé sinh cac thiét by:

- Can phan tich: Dung gidy mém tham lau sach bé mit can va xung quang khu vyc can
(theo tai liéu ky thuat).

- Tu sdy: Vé sinh sach bén trong va ngoai may sau khi tit may l1am nguoi.

6.2. Trinh ty thao tac

STT Tén céac thao tac Dung cu, thiét bi, vat Yéu cdu ky thudt
tw
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STT Tén céc thao tac Dung cu, thiét bi, vat Yéu cdu kj thudt
tw

1 V¢ sinh dung cu thuy Binh dinh mic 100ml; | Phai duoc ria sach,
tinh pipet 1m, 2ml, 10ml; | khdng con s6t mau phan
dng dong, dng nghiém | tich.

Dung cu thuy tinh phai
dugc sdy kho (105°C, 1
gio)

Sép sép theo quy dinh

3 | Vésinh, sap xép may, - Tu say Cac bo phan cua thiét bi
thiét bi phai sach, khong duoc

- Cén phén tich ) S
badm mau phan tich.

Cac may, thiét bi duoc
dat dung noi quy dinh.

6.3. Cac chu Y Vé an toan lao dpng
- Can than tranh 1am v& dung cu thay tinh khi vé sinh.
- Bép dién, quang pho ké phai dugc ngirng may, rat day ngudn, réi méi dugc vé sinh.

- Chu ¥ an toan dién khi vé sinh bép dién, may so mau khong dé day dién uét, tay uét
cham vao 6 dién, phich dién.

6.4. Cdc hw héng thwong gap nguyén nhan va cach khéc phuc

Cac hw hong thwong

STT 0 Nguyén nhan Céach khdc phuc

1 | Can bi I5i Tat may khong dung | Tat can theo hudng dén
theo huéng dan cua tai | cua tai liu k§ thuat
ligu ky thuat Phai tit can rdi méi duoc
Vé sinh khi chwa tit can | vé sinh

2 | Buret ban Buret chua dugc vé |DP6 EDTA vé lai binh
sinh, van con chia hoa | chaa. Rua sach buret va
chat EDTA trang lai bang nudc cét,

treo nguoc Ién trén gia sat
cho rao nudc.

7. Mt s6 nguyén nhan gay sai sé va cach khic phuc
Cac hw hong thuwong
gap

STT Nguyén nhan Céach khdc phuc

1 | Canbildi Tit may khong dung | Tit can theo hudng din
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theo huéng dan cua tai
ligu ky thuat

V¢ sinh khi chua tit can

cua tai liéu ky thuat
Phai tit can rdi méi duogc
vé sinh

Buret ban

Buret chua dwoc VE
sinh, van con chtra hoa
chat EDTA

D6 EDTA V& lai binh
chra. Rwira sach buret va
trang lai bang nudc cét,
treo nguoc Ién trén gia sat
cho rao nudc.

Bé v& dung cu

bé chung dung cu thuy
tinh vaoi cadc dung cu
bang su, kim loai

Khong dé 1an 16n cac dung
cu thuy tinh véi cac dung
cu bang st va kim loai
khac

Can phan tich: man hinh
khong hién “0.0000g”
khi khai dong céan

Do dat can khong dung
theo huéng dan cua tai
ligu ky thuat

Phai duoc kiém tra va diéu
chinh theo huéng dan cua
tai liéu ky thuat

Khoa cua buret bi cing

Do buret d¢ lau ngay
khéng st dung hoac
khong v¢ sinh.

V¢ sinh sach chd khoa, boi
vaseline vao chd khoa tiép
xuc.

Nong do chat chuan
EDTA bi sai léch

- Can, hat khéng chinh
Xac

- Hoéa chat chua dugc
hoa tan hoan toan

- binh muc chua dung

- Hoéa chat chua tinh
khiét

- Lo chwta chit chuéan
chua sach

- Véan hanh can theo diung
huéng dan cua tai lidu k§
thuat

- Can chinh xac lugng hoa
chat da tinh toan trén can
phén tich

- Thao tac sir dung pipet
thanh thao

- Binh mtc dtng vach

- Phai hiéu chinh lai ndng
d6 néu ndéng do6 khong
chinh xac

- Lo chira hda chat phai
khd, sach.

Thé tich mau nudc can
hat khdng chinh xac.

- Thao tac hdt bang
pipet chua chinh xac

- Dung ong dong dé
dong 100ml

- Khong diing dng dong dé
ldy mau nudc vi dng dong
¢6 do chinh xac khong cao.
- C6 thé sir dung binh dinh
muic 100ml dé ldy mau
nuéc thay vi dung pipet dé
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hat nhiéu lan.

Chi thi mau bi phan hay

Chuan d6 ¢ nhiét do cao

Khi mau c6 nhiét d6 cao,
cin ha nhiét do trudc khi
tién hanh chuan do.

Tao két tua CaCO; trong
qué trinh chuan do

Khi thém dung dich dém
vao lam pH cua dung
dich ting

- Pha lodng mau bang
nudc cat

- Dung phuong phap dinh
phén so bo

- Axit héa mau va khuiy
trong vong 2 phut dé dudi
CO; trudc khi chinh pH.
Xéac dinh do kiém sau mdi
lan thém acid.

10

Két qua xac dinh do
cang cua nudc khong

- Ap dung chua dung
cbng thuec tinh toan

Kiém tra cong thirc va két
qua tinh toan

chinh xac

8. Thuc hanh xac dinh d¢ cirng caa nwéc

cy, thiét bi

- Kep cang cua
- Binh nén 250mi

- Céc thuy tinh
250ml

- Phéu thiy tinh ¢=
3-4cm

- Pipet10ml- 50mi
- Qua bop cao su
- Ong nho giot

- Buret 25ml

- Cén phan tich

- Tu say

khé va khoéng co
vét nut.

- Thiét bi phai
duoc kiém tra va
trong tinh trang
hoat dong tt

STT | Tén cic bwéc | Dung cu, thiétbi, | Yéu cdu kythugt | Céacchayvé an
cong viéc vdt tw toan lao dong
1 Chuan bj dung | - Chan gié sat - Dung cu sach, | - Khong dé Ian Ion

cac dung cu thuy
tinh véi cac dung
cuy, thiét bi bang st
va kim loai khac

- Chl y vé an toan
dién khi kiém tra
cac thiét bi.

Chuan bi hda
chat

Pha héa chat

Binh dinh muc, céc
thuy tinh, diia thuy
tinh; cén phan tich,
EDTA, NH;OH,
NH4CIl, KCN,

- Hoéa chét tinh
khiét, con nhan,
dung tén goi
- Hoéa chat con
han str dung

- Tuan thu cac quy
dinh an toan, co
bao ho lao dong
nhu gang tay va
khau trang khi tiép
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Binh nén chira céc

duong: dung dich
trong binh nén

STT | Tén cdcbwéc | Dung cu, thiétbi, | Yéu cau kjthugt | Céacchayvéan
cdng vigc vdt tw toan lao dpng
EBT, nudc cat - Céc héa chat | xGc véi hoa chat
pha dl"lng nong do | Poc kj huéng
quy dinh din st dung khi
thao tac trén can
phan tich
3 Chuan bi mau | - Phéu thuy tinh Loc loai bo phan | - Thao tac st dung
- Giy loc can lo ling dlﬁng f]u tﬂﬁz tinh
 Pipet Ht chinh xac thé | Pnal thanh thao,
o tich 100ml mau tranh roi, do, vo.
-Quabopcaosu | pyge cn phan
- Binh tam giéc | tich
250ml Khong dé cho
mau phan tich roi
vdi ra ngoai.
4 Chuan bj buret | Buret, EDTA 0,1 N | Trang rira buret
va ,blnh:tam 9iaC | Binh non 250ml, Sg:Ch s€ bang nudc
chra mau dung dich dém cat
NH4OH/ NH,CI, Trang lai buret
dung dich KCN biang dung dich
1%, dung dich chi | EDTA, dubi bot
thi EBT 1%. khi, diéu chinh
EDTA0,IN vé
vach 0
- HUat chinh xac
thé tich cac dung
dich:
+ Mau nuéc phan
tich: 200ml
+ Dung dich @éém
NH4OH/ NH4C|
10ml
+ Chi thi EBT
1%: 2 giot
+ KCN 1%: 5 giot
5 Chuan do Buret, EDTA 0,1 N | - DPiém tuong Thao tac chuan do

thanh thao
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STT

Tén cac bwoc
cdng vigc

Dung cu, thiét bi,
vdt tw

Yéu cau ky thugt

Céac chu y vé an
toan lao dong

hda chat trén

chuyén sang mau
xanh lam

- Hoan tat dinh
phén trong vong 5
phut

- Doc két qua
chinh x&c 0,05
ml.

- Lay két qua thé
tich EDTA trung
binh cua 3 lan
chuéan do

Tinh két qua va
ghi két qua

S6 ghi chép, may
tinh

- Tinh ding cong
thirc

- Két qua tinh
theo mg CaCOsll,
duoc lam tron dén
s6 I¢ thap phan
thr nhét.

Bao cao thur
nghiém

- Mau Béo céo

Bao céo phai
duoc ghi day du
céc théng tin va
két qua cd lién
quan.

Vé sinh, sap xép
dung cu, thiét bi

- Chan gia sit
- Kep cang cua
- Binh nén 250ml

- Céc thuy tinh
250ml

- Phéu thuy tinh ¢=
3-4cm

- Pipet10ml- 50ml
- Qua bop cao su
- Ong nho giot

- Buret 25ml

- Cac dung cu
thuy tinh phai
duoc rira sach,
khéng con so6t
mau phan tich,
phai dugc say kho
(105°C, 1 gio)

- Céac bo phan cua
may, thiét bi phai
sach, khong dugc
s6t lai mau vat.

Cac may, thiét bi
dugc dat dung noi

- Tranh lam v&
dung cu thay tinh
khi vé sinh

- Chd y an toan
dién khi vé sinh ta
say, can phan tich.
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STT

Tén cac bwoc
cong vigc

Dung cu, thiét bi,
vdt tw

Yéu cau ky thugt

Céac chu y vé an
toan lao dong

- Cén phan tich
- T say

quy dinh
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Bai 5. XAC PINH HAM LUQNG CLORUA (CI)
Muc tiéu
- Trinh bay dugc nguyén tic caa phuwong phap chuan do két tua;

- Chuan bi dugc dung cy, thiét bi, hda chat can sir dung dé xac dinh ham luong Clcua
Nuoc;

- Thao tac chuan dd thanh thao dam bao chinh xac;

- Str dung thanh thao va an toan bo dung cu chuan do, hoa chat;

- Phéat hién duoc nhitng nguyén nhan 1am sai léch két qua phan tich;
- Tinh toan duoc két qua phan tich theo yéu cau;

- Rén luyén tinh can than, ti mi, y thac bao vé dung cu, trang thiét bi, gitt vé sinh trong
phong kiém nghiém:

- Tuan tha cac qui tic dam bao an toan lao dong trong phong kiém nghiém.
Gi6i thiéu vé ham lweng clorua trong nuéc
Clorua la mét trong cé&c ion quan trong trong nu6c

Clorua két hop véi cac ion khac nhu Natri, Kali tao vi cho nuéc.Nhin chung Clorua
khong gay hai cho sic khoe con ngudi. Nhung Clorua c6 thé gay ra vi man cia nudce do do it
nhiéu anh hudng dén qua trinh san xuét thuc pham

Ham luong clorua téi da cho phép trong nuée an udng 1a 250 mg/I.
Nguyén tic xac dinh ham lwgng Clorua trong nwéc bang phwong phap Mohr

Dua vao sy két tia phan doan: 1a két tia theo ting giai doan, két tia nay hinh thanh
xong r0i két tiia kia méi bat dau xuat hién.

Ap dung phan tng:
NaCl + AgNO; — AgCl| + NaNOs.

Chuan do dung dich trung tinh c¢6 chira ion CI” bang dung dich chuan AgNOs, phan ting
trén sé xay ra. Khi ion CI trong dung dich da két hop hét véi AgNOs, mot giot AgNOs thira
s& két hop véi K,CrO4 (dung 1am chi thi mau) tao két ta Agr,CrO, mau do gach, két thac
chuén do.

2AgNO; + K,CrO; — Angl’O4 |+ 2KNOs.
Tir lwong AgNOs3 tiéu ton, c6 thé tinh ra ham luong clorua trong mau nudc phan tich.
Quy trinh xac dinh

Quy trinh x4c dinhham luong Clorua trong nudc bang phuong phap Mohr thé hién nhur
hinh 5.1.
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Chuan bi dung cy, may, thiét bi

l

Chuan bj héa chét

\4
Chuéan bi mau

A 4
Trung hoa

l

Chuén do

\4

Tinh va ghi két qua, b4o cao thtr nghiém

l

Vé sinh, sap xép dung cu, may

Hinh 5.1. Quy trinh xdc dinh ham luong clorua trong nuoc

1. Chuan bi dung cu, thiét bj
1.1. Dung cu, thiét bj

12.T

Céc dung cu, thiét bi can chudn bj:
- Binh dinh muc

- Céc thuy tinh

- Binh nén 250mi

- Phéu loc, pipet

- B6 chuéan do

- Gang tay, khau trang, gidy do pH.
- Cén phan tich

rinh te thao tac

STT

Tén céc thao tac Dung cu, thiét bi, vét rw

Yéu cau ky thugt

64




STT | Tén cac thao tac Dung cu, thiét bi, vét rw Yéu cdu kj thudt
1 Chuén bj va kiém tra | - Binh dinh muc - Sach s&, khong c6 vét
cac dung cu - Cée thay tinh nut, str dung tot
- Binh n6n 250ml i !3ur,et phai qwc fua Sa,Ch
. va trang ky bang nudc cat
- Phéu loc, pipet
- Bo chuan do: buret, binh
non, chan gia sat, kep cang
cua
- Gang tay, khau trang, giay
do pH.
2 Chuan bi can phan - Cén phén tich Cén phan tich phai dugc
tich - Tai ligu k§ thuat huéng kiem tra va trongrtlnh
din trang hoat dong tot

1.3. C4c chll y Vé an todn lao déng
- Thao tac kiém tra dung cu va thiét bj phai dang theo huéng dan.

- Khong dé 1n 16n cac dung cu thay tinh véi cac dung cu, thiét bi bang sir va kim loai
khac.

- Chl y vé an toan dién khi kiém tra céc thiét bi.

1.4. Cdc hw héng thwong gap nguyén nhan va cach khdc phuc

Cac hw hong thuong
7 9ap
1 Bé v& dung cu

STT Nguyén nhan Céach khdc phuc

Khéng dé 1an 16n cac dung
cu thay tinh véi cac dung cu
bang st va kim loai khac

Pé chung dung cu thay
tinh voi cac dung cu
bang st, kim loai

Can phan tich: man | Do dit can khong diang | Phai duoc kiém tra va diéu

hinh  khong  hién | theo huéng dan cua tai | chinh theo huéng dan cua
“0.0000g” khi khoi | lieu ky thuat ti lidu ky thuat
dong can

2. Chuan bj hoa chat
2.1. Hoa chat
a. Cac hoa chdt can chuan bi:
- NaOH 0,01N
- CH3COOH 2%
- AgNO; 0,1N

- Chi thi Phenolphthalein 0,1%
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- Chi thi K,CrO4 5%.
b. Cach pha céc dung dich:

- Dung dich NaOH 0,01N: Can 0,04g NaOH tinh thé, hoa tan bang nudc cit, dinh muc
100ml.

- CH3COOH 2%: Hit 2ml CH3COOH cho véao binh dinh méc 100ml, dinh muac dén
vach.

- AgNOs 0,1N: Can 17g AgNOs, hoa tan hoan toan bang nudc cat, dinh mac 1000ml.
- Chi thi K,CrO4 5%: Can 5g K,CrO,4 hoa tan voi nudc cat, dinh mac 100ml.

- Chi thi Phenolphthalein 0,1%

c. Dung cuy, thiét b;:

- Binh dinh mac 1000ml, 100ml

- Coc thiy tinh

- Biia thuy tinh

- Cén phan tich.

||

\

(‘1000ml')

) =
Hinh 5.2. Binh dinh muc

Hinh 5.4. Diia thuy tinh Hinh 5.5. Can phén tich

2.2. Trinh tw thao tac

STT | Tén cac thao tac Dung cu, thiét bi, vt tw Yéu cau ky thudt

1 | Kiém tra hoa chat - NaOH Hda chat tinh khiét, con
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STT | Tén céc thao tac Dung cu, thiét bi, vét twe Yéu cdu kj thudt
- CH;COOH nhan, dang tén goi
- AgNO; Héa chat con han sir
- Chi thi Phenolphtalein dung
- Chi thl K,CrO4
2 | Chuan bi dung dich NaOH 0,01N
2.1 | Can hoa chat - Hba chat NaOHtinh khiét | Hoéa chat NaOH dugc
- Cée can chinh xéac 0,04g(do
chinh xé4c 10™g)
- Cén phan tich ) . .
Hoa chat NaOH khong
dugc d6 ra ngoai khi pha
2.2 | Hoa tan hoa chat - Nudc cat NaOHphai dugc hoa tan
- Piia thay tinh hoan toan khi pha
2.3 | binh mac - Binh dinh mac 100ml binh mutc phai dang
- Nuéc cit vach
Lic déu
2.4 | Cho dung dich NaOH | - Dung dich NaOH 0,01N Dung dich NaOH 0,01N
0,01N vao lo chira - Lo chia sau khi pha dugc cho vao
’ lo khd sach c6 mau cé
dan nhan (tén chat chuan,
ngay pha, nguoi pha)
3 | Chuan bi dung dich AgNO3 0,1IN
3.1 | Can hda chat - Hoa chat AgNOstinh khiét | Hoéa chat AgNO; duoc
- Cée can chinh xac 17g(do
chinh xé&c 10™g)
- Cén phan tich ) . .
Héa chat AgNOskhéng
duogc d6 ra ngoai khi pha
3.2 | Hoatan hoa chat - Nudc cat AgNOsphai duoc hoa tan
- Piia thay tinh hoan toan khi pha
3.3 | binh mtic - Binh dinh mac 1000ml binh mutc phai dang
- Nuéc ct vach
Lic déu
3.4 | Cho dung dich | - Dung dich AgNO3 0,1N Dung dich  AgNO;
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STT | Tén céc thao tac Dung cu, thiét bi, vét twe Yéu cdu kj thudt
AgNO; 0,1Nvao lo | - Lo chtra 0,1Nsau khi pha duogc
chta cho vao lo kho sach co
mau cé dan nhan (tén
chat chuan, ngay pha,
ngudi pha)
4 | Chuan bj dung dich CH3COOH 2%
4.1 | LAy hoa chat - Héa chit CH;COOHdam | Hat chinh  xac 2ml
dac CH3COOH dam dac cho
- Binh dinh mic 100ml vao binh dinh mic.
- Pipet Hoéa chat
CH3COOHkhong — dugc
d6 ra ngoai khi pha
4.2 | binh muc - Binh dinh mac 100ml binh mac ding vach
- Nuéc cat Lic déu
43 |Cho dung dich | - Dung dich CH;COOH 2% | Dung dich CH3;COOH
CH3COOH 2%vao lo | Lo chira 2% sau khAi pha du(?c Cf\\o
chaa vao lo khé sach c6 mau
c6 dan nhan (tén chat
chuan, ngay pha, nguoi
pha)
5 | Chuan bi chi thi K,CrO4 5%
5.1 | Can hoa chat - Hoéa chit K,CrO, tinh | Héa chit K,CrO, duoc
Khiét. can chinh xac 5g (do
- Cée chinh xé&c 10™g)
- Can phan tich Hoa chat KZC(Q“ l_(hong
duoc do ra ngoai khi pha
5.2 | Hoa tan hoa chat - Nuéc cat K,CrO; phai duoc hoa
- Piia thity tinh tan hoan toan bang nuéc
cat
5.3 | binh muc - Binh dinh mac 100ml binh muc dung vach
- Nuéc cat Lic déu
54 | Cho dung dich | - Dung dich K,CrO4 5% - | Dung dich K,CrO, 5%

KoCrOs 5% Vao |(_)
chwta

Lo chua

sau khi pha dugc cho vao
lo khd sach c6 mau cé
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phén tich

- Cén phan tich

STT | Tén céc thao tac Dung cu, thiét bi, vét twe Yéu cdu kj thudt
dan nhan (tén chat chuan,
ngay pha, nguoi pha)
6 | Chuan bj chi thi phenolphtalein 1%
6.1 | Can hoa chat - Hoa chat phenolphtalein | Hoa chat phenolphtalein
tinh khiét. duoc can chinh xac
~ , , -4

- Cée 1g(dd chinh xac 10™g)

- Can phan tich Hoa chat pher]olphtalel\r!
khong dugc d6 ra ngoai
khi pha

6.2 | Hoa tan hoa chat - Con 96° Phenolphtalein phai dugc
- Piia thay tinh hqa targ) hoan toan bang
Con 96
6.3 | Binh muc - Binh dinh mac 100ml binh muc dung vach
- Nudc cat Lic déu
6.4 |Cho dung dich |- Dung dich phenolphtalein | Dung dich
phenolphtalein 1% | 1% phenolphtalein 1% sau
vao lo chura - Lo chira khiA pha du’(;yc c\ho v,élo !0
khd sach c6 mau c6 dan
nhan (t&n chat chuan,
ngay pha, nguoi pha)
7 | Vésinhdung cy, cdn | - Dung cu thay tinh Céc dung cu thuy tinh

phai rira sach va sy kho
& 105°C, 1 gioy

Can phai dugc vé sinh
theo tai liéu huong dan

2.3. Céc chl Y Vé an toan lao dgng

- Tuan tha cac quy dinh an toan, c6 bao ho lao dong nhu ging tay va khau trang khi tiép

xUc vé&i hda chét
- Can than khi tiép xdc véi acid CH;COOH dam dic va NaOH tinh thé

- Hba chat pha xong phai day kin nat chai

- Dung binh ¢6 nat nhira dé chira dung dich NaOH d3 pha

- Can than véi hoa chit AgNO3 dé dinh vao tay va 4o quan, ban ghé rat kho vé sinh.

2.4.Cdc hw héng thwong gap nguyén nhan va cach khdc phuc

| STT |

Cac hw hong

Nguyén nhan

Céach khac phuc

69




thwong gap
1 | Hoachét bi hu hong | Dung lo thuy tinh trong sudt | Bao quan AgNOs trong lo
dé dyng hoa chat, AgNO3z dé | thay tinh mau tbi va dé
bi phan huy dudi tac dung | trong ti.

cua anh sang.

3. Chuan bi mau
3.1. Phwong phdp chudn bi miu

LAy mau nudc theo quy dinh hién hanh. Chuan bj mau tir mau duoc bao quan dé xac
dinh ham luong clorua cta nudc.

HGt 100ml mAu nude phan tich cho vao binh nén dé chuan bj tién hanh trung hoa mau.
Déi v6i mau ¢6 nhitng cin lo lang, can phai loc loai bo trudc khi hit mau.

3.2. Trinh ter thao tac

STT | Tén céac thao tac Dung cu, thiét bi, vt tw Yéu cdu ky thudt

1 | HGtmau Pipet, binh tam giac 250ml | Thé tich mau hit cho vao
binh tam giac: 100ml

3.3. Cac chl Y vé an toan lao déng

Can than khi sir dung dung cu thay tinh tranh bé va.

4. Trung hoa miu
4.1. Nguyén tic thuc hign

Phuong phap Mohr dé xac dinh ham luong Clorua duoc tién hanh trong méi truong
trung tinh hozc kiém yéu (pH = 6,5 — 10,5). Tranh mdi trudng Kiém manh vi sinh thém Ag,0
, néu moi trudng acid thi két tua Ag,CrO,4 dé bi tan do day 1a mudi cua acid yéu H,CrO,.

Do vay, néu mau c6 pH tir 6,5 — 10,5 thi khdng can chinh, mau c6 pH ngoai giéi han
trén thi phai diéu chinh pH bang dung dich NaOH 0,01N hoic CH3COOH 2% vai chi thi
phenolphthalein.

4.2. Trinh ty thao tac

STT Tén céc thao tac Dung cu, thiét bj, vat Yéu cau ky thugt
tw
1 | HGt 10ml mau cho | Binh n6n 250ml pH = 6,5 — 10,5 (néu khong

vao binh non 250ml. nam trong khoang nay thi phai

Giay do pH S
Kiém tra do pH cua trung hoa mau).
mau.
2 | Trung hoa mau: cho 3 | NaOH 0,01N Tuy thudc vao pH cia mau:
glo(t, Phenolehthalejn CH3COOH 2% -Mau c¢6 tinh acid: nho tir ti
0.1% vao mau phan NaOH 0,01N dén khi xuét hién

70



STT Tén céc thao tac Dung cu, thiét bi, vat Yéu cdu kj thudt
tw

tich, trung hoa mau | Phenolphthalein 0,1% | mau hong nhat bén
bing NaOH 0,01N

hoic CH-COOH 204 - MAu c6 tinh kiém manh: Nho
0ac LH3 0

tr tr CH3COOH 2% dén khi
mét mau hdng, tiép tuc nho tur
tr NaOH 0,01N dén khi xuét
hién mau hong.

4.3. Céc chll y Vé an toan lao déng
Tuan thi cac quy dinh an toan, cé bao ho lao dong nhu ging tay va khau trang khi tiép
xUc véi hoa chat.

4.4. Cic hw héng thwong gép nguyén nhan va cach khdc phuc

Cac hw hong thuwong

STT 0 Nguyén nhan Céch khdc phuc
1 Mau trung hoa khong | Dung sai hoa chat va | Kiém tra k§ hoa chat va
dung khoang pH nong do nong do, ddi chiéu voi tai
ligu ky thuat

5. Chuan dd
5.1. Nguyén téc thec hién
- Phuwong phdp chudn dé

Chuan d6 dung dich trung tinh c6 chita clorua bang dung dich chuan AgNO; 0,1N, véi
chi thi K,CrO, 5%.

Diém twong dwong 1a thoi diém xuét hién két tia mau d6 gach.
Tir lugng AgNO3 tiéu t6n, c6 thé tinh ra ham lugng clorua trong mau nudc phan tich.

5.2. Trinh tw thao tac

STT Tén céac thao tac Dung cu, thiét bi, vét t Yéu cdu ky thudt

1 | Chuan bi dung dich | Bo chuan do, AQNO30,IN | Trang ria buret sach sg,

chuan trong buret dudi bot khi, diéu chinh
AgNO;0,1N Vvé vach 0.

2 |Chuan d6 dd maiu | Bo chuan do, AgNO30,1IN, | Piém tuong dwong: xuat
chara NaCl bing chat | K,CrO, 5% hién két tia mau do gach
chuan  AgNO30,1N, nhat bén viing.
v6i chi thi 1a K,CrO,

5%
3 | Ghi lai s6é ml AgNOs | But, s6 ghi chép Doc két qua chinh xéc

0,1N tiéu tén
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5.3. Cac chu Y Vé an toan lao dpng

- Tuan thu cac quy dinh vé an toan lao dong khi sir dung héa chit.

- Thao tac chuin do thanh thao

- Tranh & dung dich AgNOs 0,1N roi vai ra ngoai, vi dung dich nay tao mau rat kho vé

sinh.

5.4. Cdc hw héng thwong gap nguyén nhan va cach khdc phuc

tia tai diém tuong
duong

khé quan sat mau coa két
tua Ag,CrO,

- Mau cua chi thi va mau
cua két tua khong khac
nhau nhiéu.

Cac hw hong thuwon . . i ,
STT ac i ggf wong Nguyén nhan Cach khac phuc
1 | Khé quan sat mau két | - Mau cua chi thi qua dam, | - Pha chi thi K,CrO4 véi

nong do 5%.

- Hét strc cha y khi chuan
do dé phat hién kip thoi
khi két tuia Ag,CrO, vira
xuét hién.

Két taa Ag,CrO, xuit
hién som

Do ion CI" bi hap phu bai
két taa AgCl nén c6 hién
tuong két toa Ag,CrO,
xuat hién sém.

Can lic manh trong qua
trinh chuan do, dic biét 1a
lic cudi.

6. Lam song song 1 miu trang

Tién hanh xac dinh ham luong Clorua trong mau tring & diéu kién xac dinh gidng hét
v6i mau thir, nhung chi thay mau thir bang nude cat.

Lip lai cac muc 4, 5 va 6. Ghi lai thé tichAgNO30,1Ntiéu tn trong qua trinh chudn do
d6i v6i mau tring,
7. Tinh két qua, ghi két qua va viét bao cao thir nghiém
7.1. Cong thac tinh toan

Néng do clorua, tinh béng mg/l, dugc tinh theo cong thurc:

(\/1 _Vz)-C-t

Pei = i

t

Trong do:

pci: 1a ndng do cuia clorua, tinh bang miligam trén lit;

V, 1a thé tich ctia mau thir, tinh bang mililit;

V¢: 1a thé tich cua dung dich bac nitrat dung dé chudn d¢ tring, tinh bang mililit;

V1: 1a thé tich ctia dung dich bac nitratding dé chuin mau th, tinh bang mililit;

C: 1a ndng d6 thuc cta dung dich bac nitrat, biéu thi bang mol cia AgNOj3 trong 1 lit;

t 1a hé s6 chuyén doi, t = 36453 mg/mol
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7.2. Trinh t thao tac

STT Tén céc thao tac Dung cu, thiét bi, vat Yéu cdu kj thudt
tw
1 | Tinh két qua S6 ghi chép, may tinh | - Tinh dung cong thirc

- Két qua tinh theo mgll,
duogc 1am tron dén sé 1é thap

phan tht nht.
2 | Ghi két qua vao phiéu | - Phiéu két qua Ghi chinh xac két qua
va so luu -S4 luu
3 | Béo céo thir nghiém - MAu Béo céo Bé4o céo phai dugc ghi day
du vé:

- Phuwong phap thir nghiém

- Dung cuy, thiét bi, ha chit
thir nghiém

- Phuong phap chuan bj
mau

- Céch tién hanh

- Ké qua thé tich
AgNO30,1N tiéu ton

- Két qua ham luong clorua
cia mau nudc phan tich

- Phéan tich cac nguyén nhan
gay sai sd trong qué trinh
xéc dinh va cach khac phuyc.

7.3. Cdc hw héng thwong gap nguyén nhan va cach khdc phuc

STT | Cic hw héng thwong gap Nguyén nhan Céach khdc phuc
1 |Ké qua xac dinh ham |- Ap dung chwa dung | Kiém tra cong thirc va
luong clorua cia nudc | cOng thic tinh toan két qua tinh toan
khéng chinh xac

8. V& sinh, sip xép dung cu, may, thiét bi
8.1. Nguyén tac thzec hign

- Dung cu chi yéu la thay tinh, duoc rira bang xa phong va dung chdi dé lay chat ban
trong dung cu, sau dé rira sach bang nuwéc may, cudi cing trang qua nudc cit. Sau do, dugc
sdy khd & nhiét do 105°C, 1 gio.

- DB6i véi hé théng chung cat, can 1am ngudi réi méi thao roi cac chi tiét dé vé sinh.
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- V¢ sinh cn phan tich: Dung gidy mém tham lau sach bé mat can va xung quang khu
vuc can (theo tai liéu ky thuat)

8.2. Trinh tw thao tac

STT Tén céc thao tac Dung cu, thiét bi, vat Yéu cdu kj thuat
tw
1 V¢ sinh dung cu thuy - Binh dinh muc Phai duoc rtra sach,
tinh - Céc thay tinh i(/hﬁng con s6t mau phéan
ich.

- Binh n6n 250ml ] )
Dung cu thuy tinh phai

- Phéu loc, pipet duoc sdy khd (105°C, 1
- B6 chuén do gio)
Sap sép theo quy dinh
3 | Vésinh, sip xép may, - Tu say Cac bo phan cua thiét bi

thiét bi phai sach, khong duoc

- Cén phan tich ) S
badm mau phan tich.

Cac may, thiét bi duoc
dat dung noi quy dinh.

8.3. Cac chu Y Vé an toan lao dpng
- Can than tranh 1am v& dung cu thay tinh khi vé sinh.
- Can phan tich phai dugc ngirng may, rt day ngudn, rdi méi dugc vé sinh.

8.4. Cdc hw héng thwong gap nguyén nhan va cach khéc phuc

Cdc hw hong thuon R ~ . ;
STT ac ;;f wong Nguyén nhén Céch khac phuc
1 | Canbjléi Tat may khong ding | Tat can theo huéng dan
theo huéng dan cua tai | cua tai liéu k§ thuat
liu ky thuat Phai tit can roi méi duoc
V¢ sinh khi chua tat cAn | vé sinh
2 Buret ban Buret chua duoc vé | B6 hda chat chuan vé lai
sinh, van con chaa hoa | binh chta. Rua sach buret
chat va trang lai biang nuéc cat,
treo nguoc Ién trén gia sat
cho rao nuoc.

9. Mt s6 nguyén nhan gay sai sé va cach khic phuc

ic hw hong thwo , ,
STT Cac hu ;;F‘)g fhrong Nguyén nhan Céach khac phuc
1 Bé vo dung cu Pé chung dung cu thay | Khong dé 1an Ion cac dung
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Cac hw hong thuwong

STT adp Nguyén nhan Céach khdc phuc
tinh véi cac dung cu | cu thay tinh véi cac dung cu
bang str, kim loai bang st va kim loai khac
2 Can phan tich: man | Do dit can khong dang | Phai duoc kiém tra va diéu
hinh  khong  hién | theo huéng dan cua tai | chinh theo huéng dan cua
“0.0000g” khi khéi | licu k¥ thuat tai ligu ky thuat
dong can
3 | Hoéa chit bi hu hong Dung lo thuy tinh trong | Bao quan AgNO; trong lo
sudt dé dyng hoa chit, | thay tinh mau téi va dé
AgNO;3 d& bi phan huay | trong ti.
dudi tdc dung cua anh
sang.
4 Khé quan sat mau két | - Mau cua chi thi qua |- Pha chi thi K,CrO, véi
tia tai diém tuong | ddm, khd quan s&t mau | nong do 5%.
duong caa ket taa AGzCrO, - Hét stic cht v khi chuan
- Mau cua chi thi va mau | d6 dé phat hién kip thoi khi
cua két taa khong khac | két taa Ag,CrO, vira Xuat
nhau nhiéu. hién.
5 | Két tua Ag,CrO,4 xuét | Do ion CI" bi hap phu bsi | Can lic manh trong qua
hién sém két tua AgCl nén c6 hién | trinh chuan do, diac biét 1a
tuong két tua Ag,CrO, | luc cudi.
xuét hién sém.
6 | Két qua xac dinh ham | - Ap dung chua ding | Kiém tra cong thic va keét
lugng clorua cua nudc | cong thic tinh toan qua tinh toan
khéng chinh xac
" | can bi 16i Tat may khong dung theo | Tat can theo huéng dan cua
huéng dan cua tai liéu k§ | tai liéu ky thuat
thugt Phai tit can rdi méi dugc vé
V¢ sinh khi chua tat can | sinh
8 | Buret ban Buret chua duoc vé sinh, | B6 héa chat chuan vé lai

van con chira hda chat

binh chira. Rwra sach buret
va trang lai bang nudc cat,
treo ngugc lén trén gia sat
cho rao nudc.
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10. Thwc hanh xac dinh ham lwgng CI" caa nwéc

STT | Tén cdc buwéc Dung cu, thiétbi, | Yéucdukjthugt | Cécchayve
cbng viéc Vit tw an toan lao
dong
1 | Chuan bi dung cu, | - Binh dinh muc - Dung cu sach, khd | - Khong dé 1an
thiet bi - Céc thay tinh va khong co vet nat. | 16n t(;]aqc d?nﬁ
e - Thiét bj phai dugc | €% 4y N
- Binh n6n 250ml . ' j 5 ca
. _ kiém tra va trong | VO! € dung
- Phéu loc, pipet finh trang hoat dong Cu thlet\ _b;
A 2 A | 1A bang st va kim
- Bd chuan do: | tot R
R . loai khac.
buret, binh ndn, ‘
chan gia st, kep - Chu y ve an
cang cua toan dién Kkhi
5 . kiém tra cac
- Gang.Atay, khau thidt b
trang, giay do pH.
- Cén phan tich
2 | Chuan bj h6a chat | Binh dinh muc, cbc | - Hoéa chat tinh | - Dung binh c6
Pha cac dung dich: t_hﬁy t1Anh, dfla t,huy khiét, con_ nhan, | nat nhya .dé
tinh; can phan tich. | ding tén goli chtra dung dich
- NaOH 0,01N , x
- NaOH - Hoa chit con han | NaOH da pha
-CHsCOOH 2% | CH.COOH str dung - Can than V(?i
- AgNO30,1N - Céc hoa chét pha hoa _ chat
, .| ~AGNG;3 AR AgNO; dé dinh
- Chi thi i | dung néng do quy Va0 tav VA 4o
Phenolphthalein |~ Chi = thi | ginh ) :
0.1% Phenolphtalein quan, ban ghe
' . rat khé vé sinh.
- Chi thi K,Cro, |~ Chi thi KzCro,
5%. -Nuéc cat
3 | Chuan bj mau Pipet, binh tam | Thé tich miu hat | - Can than khi
giac 250mi cho vao binh tam | st dung dung
giac: 100ml cu thuay tinh
tranh bé va.
4 | Trung hoa mau Binh n6n 250ml Tuy thuéc vao pH | - Tuan tha cac

Giay do pH NaOH
0,0IN

CH3COOH 2%

Phenolphthalein
0,1%

ctia mau:

-Mau c6 tinh acid:
nho tr to NaOH
0,01N dén khi xuét
hién mau hong nhat
bén

- Mau c6 tinh kiém

quy dinh an
toan, co bao ho
lao dong nhu
gang tay va
khau trang khi
tiép xGc voi
hoa chat.
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STT

Tén cac buoc
cdng vigc

Dung cu, thiét bj,
vdt tw

Yéu cau ky thugt

Céac chu y vé
an toan lao
dong

manh: Nho tuo tu
CH;COOH 2% dén
khi mat mau hdng,
tiép tuc nho tur tur
NaOH 0,0IN dén
khi xuit hién mau
hong.

Chuan d6

B6 chuan  do,
AgNO30,1N,
K>,CrO4 5%

Tréng rua buret sach
sé, dudi bot khi,
diéu chinh
AgNO30,1Nvé vach
0

- Piém  tuong
duong: xuét hién két
tta mau do gach
nhat bén vimng.

- Poc két qua chinh
xac 0,05 ml

- Tranh dé
dung dich
AgNOs; 0,IN
roi vai ra
ngoai, vi dung
dich nay tao
mau rat khé vé
sinh.

- Thao tac
chuan do thanh
thao

Lam song song 1

mau tring

Lap lai cac muc 4,
5va6

- Thay mau thu
bang nudc ct.

- Ghi lai thé tich
AgNO30,1Ntiéu tén
trong qua trinh
chuan do dbi vai
mau tréng.

Tinh két qua, ghi
két qua va viét béo

cao thir nghiém

S6 ghi chép, may
tinh

- Phiéu két qua

-S4 luu

- Tinh ding cong
thuc

- Két qua tinh theo
%, duoc lam tron
dén sb 1é thap phan
thir nhét.

Vé sinh, sip xép

dung cu, thiét bi

Dung cu thuy tinh
Can phan tich

- Céc dung cu thuy
tinh phai duoc rua
sach, khéng con sot
mau phan tich, phai
duogc sy kho

- Tranh lam vo
dung cu thuay
tinh khi vé sinh

- Cén phan tich
phai duoc
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STT

Tén cac buoc
cong viéc

Dung cu, thiét bj,
vdt tw

Yéu cau ky thugt

Céac cha y vée
an toan lao
dong

Cac may, thiét bi
dugc dat dung noi
quy dinh

ngung may roi
mo1  duoc  vé
sinh.
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Bai 6. XAC PINH HAM LUQNG NH,"
Muc tiéu

- Lyra chon duoc cc dung cu, thiét bi xac dinh ham lwong NH4* phi hop;

- Str dung duoc bd chung cit, bép dun binh cau, can phan tich, bo chuan d6 thanh thao;

- Thuc hién x4c dinh ham lugng NH," theo dting trinh ty, chinh xé&c va an toan;

- Tinh két qua ham lwong NH," chinh xéc;

- V& sinh, sip xép dung cu, thiét bi theo quy dinh.

Gidi thiéu vé ham lwong NH," trong nueéc

NH," trong nudc ton tai dudi cac dang amoni tu do (NH3), monochloramine (NH,CI),
dichloramine (NHCI,) va trichloramine.

NH,;khong ton tai 1au trong nudc ma dé dang chuyén thanh nitrite. Do vay néu ton tai
trong nudc voi ham lugng vuot qué tiéu chuan cho phép, n6 cé thé chuyén hoa thanh cac chat
gy ung thu va 13 nguyén nhan cua cac bénh nguy hiém khac.

Xac dinh ham luong NH," trong nudc 13 mét trong nhitng chi tiéu danh gia chat luong
ctia nudc dung trong thuc pham. Theo tiéu chuan ham lwong NH," trong nude dung cho thyuc
pham khéng qué 1,5 mg/l.

Nguyén tic xdc dinh ham Iwong NH;* trong nwécbing phwong phdp chwng cit va
chudn dé

Piéu chinh pH cua phan miu thir dén khoang 6,0 - 7,4. Thém magié oxit dé tao mdi
truong kiém yéu, chung cit amoniac duoc giai phong va thu vao binh chtra ¢6 sin dung dich
boric. Chuan d6 amoni trong phan cat duoc bang dung dich chuan acid HCI 0,1N.

Két thic qué trinh chuan d6 khi dung dich chuyén sang mau hong. Ghi thé tich HCI da
dung.

Tir thé tich HCI tiéu tén, tinh duoc ham lugng NH,".

Quy trinh xdc dinh

Quy trinh xac dinhham luong NH," bing phuong phap chung cit va chuan do thé hign
nhu hinh 6.1.
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Chuan bi dung cu, may, thiét bi

A\ 4
Chuan bj héa chét

\ 4
Chuén bj mau

A 4

Chung cit

Chuan do

Tinh va ghi két qua, b4o céo thir nghiém

A\ 4
Vé sinh, sip xép dung cu, may

Hinh 6.1. Quy trinh xdac dinh ham lirong NH4" trong miréc

1. Chuan bi dung cu, thiét bj
1.1. Dung cu, thiét bj

Céc dung cu can chudn bj:

v

Hinh 6.2. Bg chung cdt amoni bang thaiy tinh
- Bo chung ct bang thay tinh: gdm mét binh cit dung tich 800 - 1000ml, ni véi dng
mao quan va véi mot 6ng sinh han thang dting, dau ra cua sinh han phai nhiing ngap vao dung
dich hap thu.
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-Chan gi4 sit, kep cang cua

-Buret 25ml; Binh nén 250ml; Céc thuy tinh 250ml

-Phéu thuay tinh ¢= 3-4cm
-Pipet10ml- 50ml

-Qua bop cao su, éng nho
CAc thiét bi can chudn b;:
- Bép dun binh cau 1lit

- Cén phan tich

- Tu sdy dung cu

1.2. Trinh tw thao tac

giot.

STT | Tén céac thao tac

Dung cu, thiét bi, vt tw

Yéu cdu ky thudt

1 Chuan bi va kiém tra
cac dung cu

- Chan gia sat, kep cang cua

- Buret 25ml; Binh non
250ml; Céc thay tinh 250ml

- Phéu thuy tinh ¢= 3-4cm
- Pipet10ml- 50ml

- Qua bdp cao su, dng nho
giot.

- Binh cét dung tich 1000ml
- Ong mao quan

- Ong sinh han thang

- Sach s&, khong c6 vét
nat, st dung tot

- Buret phai duogc rira sach
va trang k¥ bang nudc cat

- B6 chung cat phai duoc
rada sach tung bo phan
tach roi nhau bao gom:
binh cit dung tich 1000
ml, 6ng mao quan, ong
sinh han thang.

2 Chuan bj can phan

- Cén phan tich

Can phén tich phai dugc

tich - Tai ligu k§ thuat huong kiém tra va tArong;tlnh
din trang hoat dong tot
3 Chuan bi va kiém tra | - Bép dun binh cau Cac thiét bi phai duoc
c4c thiét bi kiém tra va trong tinh

- Tu say dung cu

trang hoat dong tot

1.3. Céc ch Y Vé an toan lao dong

- Thao tac kiém tra dung cu va thiét bi phai dung theo hudng dan

- Khong dé 1an 16n céc dung cu thay tinh véi cac dung cu, thiét bi bang s va kim loai

khac.

- Chl y vé an toan dién khi kiém tra céc thiét bi.

1.4. Cdic hw héng thwong gap nguyén nhan va cach khdc phuc
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Cac hw hong thuwong

STT adp Nguyén nhan Céch khdc phuc
1 | Bévddungcu Pé chung dung cu thay | Khong dé 13n 16n cac dung
tinh véi cac dung cu | cu thay tinh véi cac dung cu
bang str, kim loai bang st va kim loai khac

2 | Can phan tich: man | Do dit can khong dung | Phai dwoc Kiém tra va diéu
hinh  khong  hién | theo huéng dan cua tai | chinh theo huéng dan cua

“0.0000g” khi khoi | liéu ki thuat tai liéu ky thuat
dong can

3 | Bép dun binh cau, tu | Do hé cac mbi dién Kiém tra day dién, 6 cam
say: khéng hoat dong dién va thay day dién néu
khi khai dong can

2. Chuan bi hda chat

2.1. Hoa chat

a. CAc hoéa chdt can chuan b;:

- Acid HCI 0,1M, 1%j;

- NaOH 1M;

- MgO tinh khiét;

- Dung dich chi thi metyl xanh va metyl do
- Acid boric

- Chi thi Bromothylmol xanh

b. Cach pha cac dung dich:

- Acid HCI 0,1M: Hut 8,3 ml dung dich acid HCI dam dac 37% (d=1,19 g/mol) cho vao
binh dinh mac 1000ml ¢6 sdn 500ml nuéc cat. Binh mirc dén vach, lic déu.

-NaOH 1M: Hoa tan 40 g natri hydroxit vao khoang 500ml nudc. Lam ngudi dén nhiét
d6 phong va pha loédng thanh 1 lit.

- Acid Boric va chi thi: Hoa tan 0,5 + 0,1 g metyl do loai tan trong nuéc vao khoang
800ml nudc roi pha lodng thanh 1 lit. Hoa tan 1,5 + 0,1 g xanh metylen vao khoang 800 ml
nudc roi pha lodng thanh 1 lit.

Hoa tan 20 g axit boric (H3BO3) vao nuéc am. Bé nguodi dén nhiét d6 phong. Thém
10ml dung dich metyl d6 va 2,0 ml dung dich xanh metylen ri pha lodng thanh 1 lit.

- Chi thi Bromothylmol xanh: Hoa tan 0,5 bromothyonol xanh vao nuéc va pha lodng
thanh 1 lit.

c. Dung cu, thiét b;:
- Binh dinh mac 1000ml
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- Céc thay tinh

- Diia thity tinh

- Cén phan tich

||

|

/

Hinh 6.3. Binh dinh mic

Hinh 6.5. Diia thuy tinh

2.2. Trinh tw thao tac

Hinh 6.6. Can phan tich

STT | Tén céc thao tac Dung cu, thiét bi, vét twe Yéu cdu kj thudt
1 | Kiémtrahoéachit |- NaOH Hoéa chat tinh khiét, con
-HCI nhan, ding tén goi
- MgoO tinh khiét: Hoa chat con han st dung
- Acid Boric
- Metyl xanh
- Metyl do
- Bromothymol xanh
2 | Chuén bi dung dich HCI 0,1M
2.1 | Ly hoa chit - HCI dam dic Binh dinh mtc duoc cho
- Nuée cht vao 500ml nuéc cat

Héa chit HCI dam dac
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STT | Tén céc thao tac Dung cu, thiét bi, vét twe Yéu cdu kj thudt
- Pipet khong duoc d6 ra ngoai khi
- Binh dinh mac 1000ml | 'Y
Huat chinh xac 8,3ml
H,SO4 dam dac cho vao
binh dinh muc
2.2 | Binh muc - Nudc cat Dinh muc phai ding vach
- Binh dinh mac 1000ml Lac déu
2.3 | Pinh chuan HCI | - Buret 25ml, Binh tam giac | Dung dich HCI 0,1M pha
0,1M 250ml tir hda chat tinh khiét phai
- NayB.O- dgqc kiém tra lai nong do
béng Na,B405.
2.4 | Cho HCI 0,1M vao | - Dung dich HCI 0,1M Dung dich HCI 0,1M sau
lo chira khi pha dugc cho vao lo
kho sach c6 dan nhén (tén
chat chuan, ngay pha,
nguoi pha)
3 | Chuan bj dung dich NaOH 1M
3.1 | Canhoa chit - Héa chat NaOH tinh khiét | Hoa chat NaOH duoc can
- Cée chl_?h xac 40g(do6 chinh xac
107g)
- Cén phéan tich ] . .
Hoa chat NaOH khoéng
dugc d6 ra ngoai khi pha
3.2 | Hoatan hoa chat - Nudc cat NaOH phai dugc hoa tan
- Pila thy tinh hoan toan khi pha
3.3 | binh muc - Binh dinh mac 1000ml Dé ngudi hoan toan
- Nuéc cét Dinh muc phai diing vach
Lic déu
34 |Cho dung dich |- Dungdich NaOH 1M Dung dich NaOH 1M sau
NaOH 1M vao lo | _ Lo chira khiA pha du(lyc C\ho V,éIO !Q
chwtra khd sach c6 mau c6 dan
nhan (tén chat chuan, ngay
pha, nguoi pha)
4 | Chuan bi dung dich Acid Boric va chi thi

84




STT | Tén céc thao tac Dung cu, thiét bi, vét twe Yéu cdu kj thudt
4.1 | Pha metyl dé - Hoa chat metyl do tinh | Hoa chit metyl do duoc
Can héa chét Khiet Cail chmh >,<ac (_)215 + 0,19
- Cée (dd chinh xac 107g)
- Can phan tich Hoa chqét met}il. dé. khong
duogc do ra ngoai khi pha
Hoa tan hoa chat - Nudc cat Metyl d6 phai duoc hoa tan
- Piia thay tinh hoan toan khi pha
binh muc - Binh dinh mac 1000ml binh muc phai dang vach
- Nudc cat Lic déu
Cho dung dich | - Dung dich metyl do Dung dich metyl dé sau
metyl do vao lo | _ Lo chira khlA pha dLI(:TC C!’lo V,élo ,|(_)
chtra khd sach c6 mau c6 dan
nhan (t&n chat chuan, ngay
pha, nguoi pha)
4.2 | Pha metyl xanh: - Héa chat metyl xanh tinh | Hoa chat metyl xanh duoc
Can hoa chét khiet Cail ch,mh >,<ac 1_:15 + 0,19
- Cée (do chinh xac 107g)
- Can phan tich Héa ch@t metyl\>.<anh khéng
dugc @6 ra ngoai khi pha
Hoa tan hoa chat - Nuéc cat Metyl xanh phai duoc hoa
- Pila thay tinh tan hoan toan khi pha
binh muc - Binh dinh mac 1000ml binh muc phai dang vach
- Nuée cat Lac déu
Cho dung dich | - Dung dich metyl xanh Dung dich metyl xanh sau
metyl xanh vao lo | Lo chira khiA pha du’(_,)’C cho v,ao ,|(_)
chaa khd sach c6 mau c6 dan
nhan (tén chat chuan, ngay
pha, nguoi pha)
4.3 | Can hoa chat acid | - Hoa chat H3BOs tinh khiét. | Héa chat HsBO5 duoc can

boric

- Céc
- Cén phan tich

- Nudc 4m

chinh xac 20g(do chinh xéac
10g)

Hoa chiat H3;BOskhong
duoc d6 ra ngoai khi pha
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STT | Tén céc thao tac Dung cu, thiét bi, vét twe Yéu cdu kj thudt
4.4 | Hoa tan hoa chit - Nudc cat - H3BO3 phai dugc hoa tan
- i thay tinh hogn toan bang nuéc am
khi pha
- Bé ngudi
4.5 | Thém chét chi thi - Metyl xanh dé pha Hat chinh xac 8ml dung
- Metyl d6 da pha d%ch metyl do, 2ml dutlg
_ dich metyl xanh cho vao
- Pipet dung dich HsBOj3 & trén.
4.6 | binh muc - Binh dinh mac 1000ml binh murc dung vach
- Nudc cit Lic déu
4.7 | Cho dung dich Acid | - Dung dich Acid Boric va | Dung dich Acid Boric va
Boric va chi thi vao | chi thi chi thi sau khi pha duoc
lo chira - Lo chira ch\o vzilo Il(_) krlo S?Ch cp
mau cO dan nhén (tén chat
chuan, ngay pha, nguoi
pha)
5 | Chuan bj chi thi Bromothylmol xanh
5.1 | Can hda chat - Héa chat Bromothylmol | Héa chat Bromothylmol xanh
xanh tinh khiét. dugc can chinh xac 0,5g(do
. , -4
- Cée chinh xac 107g)
do6 ra ngoai khi pha
5.2 | Hoa tan hoa chét - Nuéc cat Bromothylmol ~ xanh  phai
- Piia thiy tinh duoc hpa tan hoan toan bang
nudC cat
53 | Pinh mirc - Binh dinh miic 1000ml | 55,4 mge dung vach
- Nudc cat L
Lac deu
54 | Cho dung dich |- Dung dich | Dung dich Bromothylmol
Bromothylmol Bromothylmol xanh- Lo | xanh sau khi pha dugc cho
xanhvao lo chira chura vao lo khd sach c6 mau co
dan nhan (tén chit chuan,
ngay pha, nguoi pha)
6 V¢é sinh dung cu, | - Dung cu thuy tinh Céac dung cu thay tinh phai

rira sach va sy khod ¢ 105°C,
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STT | Tén céc thao tac Dung cu, thiét bi, vét twe Yéu cdu kj thudt

A

can - Cén phén tich 1 gio

Cén phai duoc vé sinh theo
tai liéu huéng dan

2.3. Cac chu Y Vé an toan lao dpng

- Tuan tha cac quy dinh an toan, c6 bao ho lao dong nhu ging tay va khau trang khi tiép
xuc véi hoa chat; Khong dé 1an 16n céc dung cu thay tinh véi cac dung cy, thiét bi bang str va
kim loai khac.

- Poc ki hudng din sir dung khi thao tac trén can phan tich; Can than khi pha acid HCI
dam dic, hoi acid c6 thé gy hong niém mac miii. Pha acid HCI trong ti h(t.

2.4. Cdc hw héng thwong gap nguyén nhan va cach khdc phuc

STT Cac "m’ hof]g Nguyén nhan Céch khdc phuc
thwong gap
1 | Noéng d6 dung dich | HCI 0,1N duoc sir dung lam | Dinh lai nong d6 caa HCI
khong 6n dinh chat chuan nhung khong | 0,IN bing chat khoi dau

phai 1a chat khoi dau, nén | trugc khi tién hanh chuan
nong do s& khdng on dinh | d6

theo thoi gian
2 | H3BO3 khong dugc | Khong st dung nuéc 4m dé | St dung nuwéc am dé hoa
hoa tan hoan toan hoa tan h6a chat tan héa chat

3. Chuin bi mau
3.1. Nguyén tic thgc hign

Lwong mau nudc can hut d& phan tich tiy thudc vao ham lwong NH," ¢6 trong mau
phan tich. Néu biét so bd ham lugng amoni gan ding trong mau, chon thé tich phan mau thu
theo bang 5.1. Piéu chinh pH cua phan mau thir ¢én khoang 6,0 - 7,4 bang cac hoa chat
NaOH 1M, HCI 0,1M véi chi thi Bromothymol xanh.

Bang 6.1. Thé tich mdu thir firong 1ng Véi ham heong amoni.

Néng do NH,", mg/l Thé tich phén méu thir, m
<10 250
10 - 20 100
20 - 50 50
50 - 100 25

3.2. Trinh tw thao tac

STT | Tén cac thao tac Dung cu, thiét bi, vét rw Yéu cdu kj thudt
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STT | Tén cac thao tac Dung cu, thiét bi, vét rw Yéu cdu kj thudt

1 | Hat mau Pipet, binh cat dung tich Thé tich mau hat cho vao
800-1000ml binh cat tiy vao ham
luong NH,"
2 | Biéu chinh pH Pipet, binh cit dung tich pH dén khoang tir 6,0 (chi

800-1000ml, Bromothymol | thi c6 mau vang) dén 7,4
xanh, NaOH 1M, HCI 0,1M | (chi thi c6 mau xanh)

3.3. Céc chll y Vé an toan lao déng
Tuan thi cac quy dinh an toan, cé bao ho lao dong nhu ging tay va khau trang khi tiép
xUc vé6i hoa chat.

3.4. Cdc hw héng thwong gap nguyén nhan va cach khdc phuc

STT | Cdc hw hong thwong gap Nguyén nhan Céach khdc phuc
1 | biéu chinh pH cia méi | Cho qua nhiéu NaOH | Nho tr tr dung dich
truong qua 7,4 1M NaOH 1M. Hoic c6 thé

thay thé dung dich NaOH
c6 néng do nhé hon.

4. Churng cit
4.1. Nguyén tac thuc hign

Lip hé thong chung cat. Thém magié oxit dé tao méi trudng kiém yéu, chung cét
amoniac duoc giai phdng va thu vao binh cha c6 san dung dich boric.

4.2. Trinh tw thao tac

STT Tén céc thao tac Dung cu, thiét bi, vét te Yéu cdu kj thudt
1 | Thém héa chat vao Pipet, binh cat dung tich Khéi luong MgO: 0,25g
binh cat 800-1000ml, MgO, nudc cat Thém nuéc cit cho du
350ml.
2 | Lap hé théng chung | Binh cit dung tich 800 - Lip dtng so dd, hé thong
cét 1000ml, 6ng mao quan, éng | kin

sinh han thang dung, binh
hing, bép dién.

3 | Chuén bj binh hung dung dich boric va chi thi Thé tich dung dich boric
va chi thi trong binh hing:
50ml

Pau cubi cua 6ng sinh han
ngap trong dung dich
boric.
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dich boric va chi thi

STT Tén céc thao tac Dung cu, thiét bi, vét tw Yéu cdu kj thudt
4 | Chung cit Hé thong chung cét, dung Téc @6 chay vao binh

hirng khoang 10ml/ phat.

Dung cét khi dé thu duoc
khoang 200ml & binh
huing.

4.3. Cac chl Y vé an toan lao déng

- Tuan tha cac quy dinh an toan, c6 bao ho lao dong nhu ging tay va khau trang khi tiép

x(c v&i hoa chat.

- Khi 13p bo chung cat NH,4" can thao tdc nhe nhang, boi tron cac khdp ndi.

- Can lam sach may chung cat mdi khi may nging lam viéc trong it ngay.

- Thém da bot vao binh cét néu dung dich sbi qua manh.

4.4. Cic hw héng thwong gdp nguyén nhan va cach khdc phuc

STT y
gap

Cac hw hong thwong

Nguyén nhan

Céach khdc phuc

két qua cao

1 |Luwong NH;" sau khi
chung cat bi sai s6, lam

Nudc cat s dung co
chua NH4+

Diéu ché nuéc cat khdng
chaa NH," bang phuong
phap trao doi ion.

s6i qua manh

2 | Dung dich trong binh cat

Str dung nguon nhiét cao

- biéu chinh ngudn nhiét
hop ly

- Thém da bot vao binh
cét

3 | That thoat amoni

Puoi ong sinh han khong
dugc ngap trong dung
dich boric

Kiém tra lai duoi ong sinh
han, thém nuéc cit vao
cho ngap néu can thiét.

5. Chuan d
5.1. Nguyén téc thec hién

Chuan d6 amoni trong phan cat dugc bang dung dich chuan acid HCI 0,1IN.

Két thuc qua trinh chuan do khi dung dich chuyén sang mau hdng. Ghi thé tich HCI

0,1M da dung.
5.2. Trinh ty thao tac

STT Tén cac thao tac

Dung cu, thiét b, vat
tw

Yéu cdu ky thudt

1 | Chuan bi dung dich
HCI 0,1M trén buret

Buret, HCI1 0,1 M

Trang rira buret sach s&, dudi
bot khi, diéu chinh HCI 0,1M
vé vach 0

89




STT Tén céc thao tac Dung cu, thiét bi, vat Yéu cau ky thugt
tw
2 | Chuan d Buret, HC1 0,1 M - Piém tuong dwong: dung
Binh hing sau khi dich trqng b:nh non chuyén
chung cAt sang mau hong
3 | Ghi lai s6 ml HCI But, s6 ghi chép Doc két qua chinh xéc 0,05
0,1M tiéu tén ml.

5.3. Cac ch(1 Y Vé an toan lao dgng

- Tuén tha cac quy dinh vé an toan lao dong khi sir dung hda chat.

- Thao tac chuan do thanh thao.

5.4. Cic hw héng thwong gép nguyén nhan va cach khdc phuc

: e thuro - - , )
STT Cac hu hggr‘)g wong Nguyén nhan Cach khac phuc
1 | Luong HCI tiéu tén | Him lwong amoni | Dung HCI 0,02M dé chuan do
qué it trong mau qua thap

6. Lam song song 1 miu trang

Tién hanh x4c dinh ham luong NH," trong mau tring & diéu kién xac dinh gidng hét

v6i mau thir, nhung chi thay mau thir bang nude cat.

Lap lai cac muc 5 va 6. Ghi lai thé tich HC1 0,1M tiéu ton trong qué trinh chuan d6 doi

v&1 mau trang.

7. Tinh két qua, ghi két qua va viét bao cao thir nghiém

7.1. Cong tharc tinh két qud

Nong d6 amoni tinh theo nito, Cy, tinh bang mg/l, dugc tinh theo cong thic:

Cy

_V,-V,.C.14,01.1000

Trong do:

Vo

Vg 14 thé tich cua mau tht, ml;

Vi 1a thé tich cua axit clohydric chuén tiéu tén trong chuén do mau, ml;

V, 1a thé tich cua axit clohydric chuan tiéu ton trong chuan d6 miu tring, ml;

C 1a ndéng do chinh xac cua dung dich HCI dung dé chuan do, M;

14,01 1a khéi lwong nguyén tir ctia nito, g/mol.

7.2. Trinh tw thao tac
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STT Tén cac thao tac Dung cu, thiét b, vat Yéu cdu kj thudt

tw

1 | Tinh két qua S6 ghi chép, may tinh | - Tinh dang cong thic
- Két qua tinh theo mgll,
duogc 1am tron dén sé 1é thap
phan tht nht.

2 | Ghi két qua vao phiéu | - Phiéu két qua Ghi chinh xéc két qua

va so luu -S4 luu

3 | Béo céo thir nghiém Mau Béo céo Bé4o céo phai dugc ghi day

da vé:

- Phuwong phap thir nghiém

- Dung cuy, thiét bi, ha chit
thir nghiém

- Phuong phap chuan bj
mau

- Céch tién hanh

- Két qua thé tich chat chuan
HCI 0,1M

- Két qua ham luong NH4"
cia mau nudc phan tich

- Phéan tich cac nguyén nhan
gay sai sd trong qué trinh
xéc dinh va cach khic phuc.

7.3. Cdc hw héng thwong gap nguyén nhan va cach khdc phuc

STT | Cic hw héng thwong gap Nguyén nhan Céach khdc phuc
1 |Két qua xac dinh ham | Ap dung chua ding cong | Kiém tra cong thirc va
lwong NH," cua nudc | thuc tinh toan két qua tinh toan
khéng chinh xac

8. V& sinh, sip xép dung cu, may, thiét bi
8.1. Nguyén tac thzec hign
a. Phuong phdp vé sinh dung cu thuy tinh:

Dung cu dugc raa bang xa phong va dung chdi dé lay chat ban trong dung cy, sau do

rira sach bang nudc may, cudi cung trang qua nudc cat. Sau do, duoc sdy khd & nhiét do
105°C, 1 gio.

Déi vai hé théng chung cat, can 1am nguoi réi maéi thao roi cac chi tiét dé vé sinh.

b. Phwong phdp vé sinh cac thiét by:
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- Can phan tich: Dung gidy mém thdm lau sach bé mat can va xung quang khu vuc can
(theo tai liéu ky thuat)

- Tu sy, bép dun binh cau: Vé sinh sach bén trong va ngoai may sau khi tit may 1am
nguol.

8.2. Trinh tw thao tac

STT Tén cac thao tac Dung cu, thiét b, vat Yéu cau ky thudt
tw
1 V¢ sinh dung cu thuy Buret 25ml; Binh non | Phai duwoc rira sach,
tinh 250ml; Céc thuay tinh | khong con s6t mau phan
250ml tich.
- Phéu thay tinh ¢= 3- | Dung cu thay tinh phai
4cm dugc sdy khd (105°C, 1
- Pipet10ml- 50ml 9io)
Sép sép theo quy dinh

- Binh cit dung tich
1000ml

- Ong mao quan

- Ong sinh han thang

2 | Vésinh, sap xép may, - Tu say Cac bo phan cua thiét bi
thiét bi phai sach, khong duoc

- Cén phén tich ) s
badm mau phan tich.

- Bép dung binh cau , ) L
Cac may, thiét bi duoc

dat dtng noi quy dinh.

8.3. Céc chl Y Vé an toan lao dgng
- Can than tranh 1am v& dung cu thay tinh khi vé sinh.

- Bép dun binh cau, ta sdy, can phan tich phai dugc ngirng may, rat day ngudn, roi méi
duoc vé sinh.

- Chu ¥ an toan dién khi vé sinh bép dién, may so mau khong dé day dién uét, tay uét
cham vao 6 dién, phich dién.

8.4. Cdc hw héng thwong gap nguyén nhan va cach khéc phuc

ic hir hong thuo . . 3 ,
STT Cac hu g;);r;g fhrong Nguyén nhan Cach khac phuc
1 Can bi 16i Tat may khong dang | Tat can theo huéng dan
theo huéng dan cua tai | cua tai liéu k§ thuat
ligu ky thuat Phai tit can rdi méi duoc
Vé sinh khi chua tit can | vé sinh
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Buret ban

Buret

chét

chua duoc Vvé

sinh, van con chta hoa

D6 héa chat chuan vé lai
binh chta. Ruwa sach
buret va trang lai bang
nuée Cat, treo nguoc Ién
trén gié st cho rao nudgc.

9. Thwe hanh x4c dinh ham lwgng NH;" trong nuwéc

STT | Tén cic bwéc | Dung cu, thiét bi, Yéu cau ky thudt Céac cha y ve
cong viéc vt tw an toan lao
dong
1 Chuan bi dung | - Chan gia sat, kep | - Dung cu sach, khd | - Khong dé 1an
cuy, thiét bi cang cua va khong cd vét nat. | 16n cac dung cu
_ Buret 25ml; Binh | - Thiét bj phai dugc | WY tinh Vo
nén  250ml; Céc | kiém tra va trong tinh | €3¢ dung cu.
thay tinh 250ml trang hoat dong tét | i€t bi bang s
. va kim loai
- Phéu thuy tinh ¢p= Khac.
3-4cm .. s
- Cha y vé an
- Pipet 10ml- 50ml toan dien  khi
- Qua b(’)p cao su, klém tra cac
6ng nho giot. thiet bi
- Binh cét dung tich
1000ml
- Ong mao quan
- Ong sinh han
thang
- Cén phan tich
- Bép dun binh ciu
- Tu say dung cu
2 | Chuan bi hoa | Binh dinh muc, cbc | - Hoa chat tinh khiét, | - Tuan tha cac
chat thity tinh, diia thuy quy dinh an

Pha cac dung
dich: Acid HCI
0,1M, 1%;
NaOH 1M; dung
dich acid boric
va chi thi chi thi
Bromothylmol
xanh

tinh; can phan tich,
chi
thi metyl xanh va
acid

HCI, NaOH,

metyl  do,
boric,  chi
Bromothylmol

xanh, nudc cit

gol

su dung
thi

dinh

con nhan, dang tén
- Hoéa chit con han

- Céc hoa chat pha
dung ndng do quy

toan, co bao ho
lao dong nhu
ging tay va
khau trang khi
tiép xtc vai hoa

chat

- Céan than khi
pha acid HCI
dam dac, hoi
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STT | Tén cic bwéc | Dung cu, thiét bi, Yéu cdu kj thudt Céac chu y vé
cbng viéc Vit tw an toan lao
dong
acid c6 thé gay
hong niém mac
mitii. Pha acid
HCl trong tu
hat

3 | Chuan bi mau Pipet, binh  cit | Thé tich mau hat cho | Tuan tha céc
dung tich 800- | vao binh cat ty vao | quy dinh an
1000ml, ham lugng NH," toan, cé bao ho
Bromothymol - Pidu chinh pH dén lio qong“ khl
xanh, NaOH 1M, khoang tir 6,0 (chi th tIeE) xuc vaéi hoa
HCI1 0,1M c6 mau vang) dén74 chat

(chi thi c6 mau xanh)

4 | Chung cat Binh cat dung tich | Lap dtng so d6, hé | - Can than khi
800 - 1000ml, éng | théng kin lam  viéc Vvéi
mao qua&n, ong §|nh Thé tich dung dich acid IA—|.ZSO4 khi
hf’m thaflg dun?, boric va chi thi trong dun s0i
glrjh hing,  bép binh hing: 50ml - Mang gang

1en. . , i .k ,
) .. | - Pau cuoi cua ong ta,y. kr," t'ef,) xue

MgO, ‘nu’GC. Ca\t sinh han ngap trong vai hoa chat

dung dich boric va dung dich boric.

chi thi

5 | Chuan d6 Buret, HCI 0,1M Trang rua buret sach | - Tuén thu céc

Binh hing sau Khi s&, dudi bot khi, diéu | quy dinh vé an
£ chinh HCI 0,1M Vé | toan lao dong
chung cat _ ,
vach 0 khi stir dung hoa
- Piém tuong duong: | Mt
dung dich trong binh | - Thao tac
nén chuyén sang mau | chuan do thanh
hong thao.
- Poc két qua chinh
xac 0,05 ml
6 | Lamsongsong 1 | Lap lai ca&c muc 5 | - Thay miu thir bang

mau tring

va 6

nudc cat.

- Ghi lai thé tich HCI
0,IM tiéu ton trong
qua trinh chuin do
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STT

Tén cac bwoc
cong viéc

Dung cu, thiét bi,
vdt tw

Yéu cau ky thugt

Céac cha y vée
an toan lao
dong

doi voi mau trang.

7 | Tinh két qua, ghi | S6 ghi chép, may | - Tinh ding cong
két qua va viét | tinh thirc
bao_A cao | ppisy Két qua - Két qua tinh theo
nghicm . %, dugc 1am tron dén
s6 1é& thap phan tha
nhét.
8 | Vé sinh, sip xép | Dung cu thuy tinh | - Céac dung cu thuy | - Tranh lam v&

dung cu, thiét bi

Can phan tich
Tu say
Bép dun binh cau

tinh phai duoc rua
sach, khéng con sot
mau phan tich, phai
duoc sdy kho (105°C,
1 gio)

Binh hat 4m sip xép
theo quy dinh

- Cé&c bd phan cua
may, thiét bi phai
sach, khong duoc sot
lai mau vat.

Cac may, thiét bi
dugc dat dang noi
quy dinh

dung cu thuay
tinh khi vé sinh
- Tu siy; Bép
dun binh cau

phai duoc
ngimg may roi
maéi duoc  vé

sinh dé tranh
bong
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Bai 7. XAC PINH HAM LUQNG OXY HOA TAN
Muc tiéu
- Lyra chon duogc céc dung cu, thiét bi xac dinh ham luong oxy hoa tan phi hop;
- Sur dung dugc may so mau, can phan tich thanh thao;
- Thuc hién xac dinh ham lugng oxy hoa tan theo dung trinh tu, chinh xac va an toan;
- Tinh két qua ham lwong oxy hoa tan chinh xac;
- V& sinh, sip xép dung cu, thiét bi theo quy dinh.
Gidi thigu vé ham lwong oxy hoa tan trong nwdéc

Ham luong oxy hoa tan trong nude chinh 13 ham lugng oxy hoa tan trén mot don vi the
tich.

Nong d6 oxy hoa tan trong nudc thuong duoc tao ra do su khuyéch tan, hoa tan cua
khong khi vao trong nudc va mot phan nho 1a do sy quang hop cua tao,.. .

Ham luong oxy hoa tan trong nudc 13 mot chi sé quan trong danh gia mac d6 6 nhiém
ctia nguoén nudc.

Giéi han t6i da ctia ham lugng oxy hoa tan trong nuéc dung dé rira nguyén liéu l1a
6mg/1; d6i véi nudc tron trong thuc pham 1a 2 mgl/l.

Nguyén tdc xdc dinh ham lwong oxy héa tan trong nwéc

Mn®* ¢6 kha nang khir I” thanh 1?* ty do trong méi truong acid. Nhu vay luong I, dugc
giai phong tuwong duong véi lugng oxy hoa tan c6 trong nude. Luong iod nay dugc xac dinh
theo phuong phép chuin do bang thiousulfate vai chi thi tinh bot.

MnO, + 21" + 4H* — Mn?* + I** + 2H,0
2NayS,05 + |2+—> Na,S40¢ + 2Nal
Quy trinh xdc dinh

Quy trinh xac dinh ham luong oxy hoa tan trong nudc bang phuong phap chuin do
iodthé hién nhu hinh 7.1.

1. Chuain bi dung cu, thiét bi
1.1. Dung cu, thiét bj
Céac dung cu, thiét bj can chudn by:
- Chai c06 nat dung tich 100ml
- Phéu thuy tinh ¢= 3-4cm
- Binh dinh muc 100ml, 4ng nhoé giot
- Céc thuy tinh 100ml
- Binh n6n 250ml
- BOp cao su, pipet 10ml- 50ml

- B6 chuén do: buret 25ml, binh nén, chan gi4 sét, kep cang cua
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- Binh tia, ng nho giot
- Cén phan tich

Chuan bi dung cy, thiét bj

\ 4
Chuan bj héa chét

A\ 4
Chuén bj mau

Tinh va ghi két qua, b4o céo thir nghiém

\4

Vé sinh, sap xép dung cu, thiét bi

Hinh 7.1. Quy trinh xdc dinh ham lwong oxy hoa tan trong nudoc

1.2.Trinh t thao tac

STT | Tén céc thao tac Dung cu, thiét bi, vat tw Yéu cdu ky thudt
1 Chuan bi va kiémtra | - Chai c6 nat dung tich |- Sach s& khong cé vét
cac dung cu 100ml nat, st dung tot
- Phéu thuy tinh ¢= 3-4cm- | - Buret phai duoc rira sach
Binh dinh mac 100ml va trang k¥ bang nuéc cat
- Céc thay tinh 100ml
- Binh non 250ml
- Bbp cao su, pipet
- B6 chuan do: buret 25ml,
binh nén, chan gia sit, kep
cang cua
- Binh tia, 6ng nho giot
2 Chuan bi can phan | - Can phan tich Céan phan tich phai dugc

tich

- Tai ligu ky thuat huong
dan

kiém tra va trong tinh
trang hoat dong tot

1.3. Cac chl y vé an toan lao dgng

- Thao tac kiém tra dung cu va thiét bi phai dung theo hudng dan
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- Khong dé 1an 16n cac dung cu thay tinh véi cac dung cu, thiét bi bang sir va kim loai
khac.

- Chl ¥ vé an toan dién khi kiém tra cac thiét bi.

1.4. Cac hw héong thwong gap nguyén nhan va cach khdc phuc

Cac hw hong thwong

STT 0 Nguyén nhan Céach khdc phuc
1 | Bévd dung cu Pé chung dung cu thay | Khong dé 1an Ion céc dung
tinh voéi cac dung cu | cu thay tinh vai cac dung cu
bang st, kim loai bang st va kim loai khac

2 | Can phan tich: man | Do dat cin khong ding | Phai dugc Kiém tra va diéu
hinh  khoéng  hién | theo huéng dan cua tai | chinh theo huéng dan cua
“0.0000g” khi khai | liéu ky thuat tai lidu ky thuat

dong can

2. Chuan bi hda chat
2.1. Hoa chat
a. C4c héa chdt can chuan bj:
- MnSO,4
- KOH
- Kl
- NaNj3
- Acid sunfuric dam dac
- NaS;03
b. Céch pha cac dung dich:
- Dung dich MnSO,: Hoa tan 240g MnS04.4H,0 trong nudc cat thanh 500ml dung dich

- Dung dich lodide —Azide kiém: Hoa tan 350g KOH (hay 250g NaOH) va 75g Kl trong
nugc cat, hoa tan thanh 500ml. Thém vao dung dich ndy 5g NaN; hoa tan sin trong 20ml
nudc cat, khuéy déu.

- Dung dich Na,S,030,025N (khéng sir dung dung dich di pha ché qua 12 gio)
c. Dung cuy, thiét b;:

- Binh djnh mutc 500ml, 100ml, céc thuy tinh, diia thuy tinh

- Cén phan tich
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Hinh 7.3. Céc thuy tinh

Hinh 7.5. Can phan tich

2.2. Trinh tw thao tac

STT | Tén cac thao tac Dung cu, thiét bi, vét t Yéu cdu ky thudt
1 | Kiém tra hoa chat -MnSO, Hoa chat tinh khiét, con
_KOH nhan, dung tén goi
K] Hoa chét con han sir
dung
- NaN3
-Acid sunfuric dam dac
-Nazszog
2 | Chuan bi dung dich MnSO,
2.1 | Can hoa chat - Hoéa chat MnS0O,.4H,0 - | Hoa chat MnSO,.4H,0
Céc duoc can chinh xéc
- Can phan tich 240g(do chinh xac 10™g)
Hoéa chat MnS0,4.4H,0
khong dugc d6 ra ngoai
khi pha
2.2 | Hoa tan hoa chat - Nudc cat MnS0,.4H,0 phai duogc
- iia thity tinh hoa tan hoan toan trong
) nudc nong khi pha
- Bép dién
2.3 | binh muc - Binh dinh muc 500ml binh mac phai dung
- Nudc cat vach
Lic déu
24 | Cho dung dich | - Dung dich MnSQO, Dung dich MnSO, sau
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STT

Tén cac thao tac

Dung cu, thiét bi, vét tw

Yéu cau ky thugt

MnSOgvao lo chira

- Lo chua

khi pha dugc cho vao lo
khd sach c6 mau c6 dan
nhdn (t&n chat chuan,
ngay pha, ngudi pha)

Chuan bj dung dich lod

ide —Azide kiém

3.1

Can hoa chét

- Hoéa chit KOHva KI tinh
khiét
- Céc

- Cén phan tich

Hoéa chat KOH duoc can
chinh xac 350g(d6 chinh
xéac 10™g)

Hoéa chit Kl dugc can
chinh xac 75g(do chinh
xéac 10™g)

Hoéa chat khong duoc d6
ra ngoai khi can

3.2

Hoa tan hda chat

- Nudc cat

- Diia thay tinh

KOH va Kilphai duoc
hoa tan hoan toan trong
nuac khi pha

3.3

Thém hoa chét

- NaNj3

- Céc hda chat trén

Hoéa chat NaN; duoc can
chinh xac 350g(do chinh
xéac 10™g)

Hoa tan NaN3 trong 20ml
nuéc cat

Cho dung dich NaN3 vao
cbc hoa chat trén.

3.4

binh mtrc

- Binh dinh mac 500ml

- Nudc cht

Chuyén toan bo hoa chat
vao binh dinh  muc
500ml.

binh muac phai
vach

ding

Lic déu

3.5

Cho dung dich Metyl
da cam 0,1% vao lo
chaa

- Dung dich Metyl da cam
0,1%

- Lo chira

Dung dich Metyl da cam
0,1% sau khi pha dugc
cho vao lo kh6 sach co
mau cé dan nhan (tén
chat chuan, ngay pha,
nguoi pha)
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STT

Tén cac thao tac

Dung cu, thiét bi, vét tw

Yéu cau ky thugt

V¢ sinh dung cy, can

- Dung cu thay tinh
- Cén phan tich

Céc dung cu thuy tinh
phai rira sach va sy kho

& 105°C, 1 gioy
Can phai dugc vé sinh
theo tai liéu hudng dan

2.3. Cac chu Y Vé an toan lao dpng

- Tuén th}i cac quy dinh an toan, c6 bao ho lao dong nhu ging tay va khau trang khi tiép
xuc véi hoa chat

- Can than khi tiép xdc véi H,SO,4 dam dic

- Héa chat pha xong phai day kin nit chai

- Natri azid (NaNs) 1a chat doc cuc manh. Néu biét chac khong c6 nitrit trong mau thi
khong nén dung azid (vi nitrit co trong mau gay can tro viéc phan tich)

3.4. Cic hw héng thwong géip nguyén nhan va cach khdc phuc

Ty | Chehu h;;j thuong Nguyén nhan Céach khdc phuc
1 | Dung dich lodide — | Dung dich bi phén hay | Bao quan dung dich trong
Azide kiém bi hu | dudi tac dung cua anh | chd toi
hong sang
2 | Dung dich | Dung dich dé bi phan | Khoéng sir dung dung dich
Na;S;030,025N bi hu | huy da pha ché qua 12 gio va
hong bao quan trong téi.

3. Chuin bi miu
3.1. Phwong phdp chudn bi m4u

L4y mau nudc theo quy dinh hién hanh. Chuan bi mau tir mau duoc bao quan dé xac
dinh do kiém ctia nuéc.

HGt 100ml mau nuéce phan tich cho vao binh thay tinh c6 nat dé chuan bj tién hanh ¢
dinh oxy trong mau.

Dua trén sy oxy héa Mn?* béi lugng oxy hoa tan trong nudc:
Mn?* + 20H — Mn(OH),

Khi cho MnSOy, va dung dich lodide-Azide kiém (NaOH + KI) vao mau c6 hai trudng
hop xay ra:
- Néu khong c6 oxy hién dién, két tha Mn(OH); c6 mau trang.
- Néu mau cé oxy, mot phin Mn?* bi oxy héa thanh Mn**, két taa c6 mau nau. Mn?
+20H + 1/20, —> MnO, + H,0
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Mn** ¢6 kha nang khtr I thanh 1?* ty do trong méi trudng acid.

Nhu vay luong I, dugc giai phong twong duong véi lugng oxy hoa tan ¢ trong nudc.

3.2. Trinh tr thao tac

STT Tén céac thao tac

Dung cu, thiét bi, vat tw

Yéu cdu kj thuat

1 | Nap mau vao binh

Binh thuy tinh cé nat (dung
tich 200ml)

Nap day,
khong khi

khéng

con

lan nita, dé yén

tich 100ml) dyng c&c dung
dich trén

2 | Cb dinh oxy trong | MnSOy, Iml MnSQ,4, 1ml iodide-
mau dung dich lodide-Azide | 3Zide-kiem
kiém
3 |Pay ndat, lic dao | Binh thuy tinh c6 nat (dung | Thoi gian: it nhat 20s
nguoc chai tich 100ml) dung cac dung
dich trén
4 | Déyen Binh thuy tinh c6 nat (dung | Bén khi két tua ling hoan
tich 100ml) dung cac dung | toan
dich trén
5 | Lac déu chai thém 1 | Binh thuy tinh c6 nat (dung | Van day nat

6 Mo nl]t, thém H2304
dam dac

Binh thay tinh c6 nat (dung
tich 100ml) dung cac dung
dich trén, H,SO,4 dam dac

Thé tich H,SO, dam dic:

2ml

7 | bay nut, dao chai

Binh thay tinh ¢6 nat (dung
tich 100ml) dyng c&c dung
dich trén

bén khi két taa dugc
tan hoan toan

hoa

3.3. C4c ch( y vé an toan lao dgng

- Tuan tha cac quy dinh an toan, c6 bao ho lao dong nhu ging tay va khau trang khi tiép

x(c v&i hoa chat.

- Can luu y khi st dung cac hoa chat doc va nguy hiém nhu H,SO, dam dic, dung dich

lodide-Azide kiém.

3.4. Cdc hw héng thwong gap nguyén nhan va cach khdc phuc

STT

Cdc hw hong thwong gap

Nguyén nhan

Céch khdc phuc

chua

1 | Tao bong khi khi cho mau
nuéc phan tich vao binh

Con khodng khi trong
binh

Do diy tran mau nudc
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4. Chuén dd
4.1. Nguyén téic thuc hién

Chuén d6 dung dich miu nudc phan tich bang dung dich chuin Na,S;03 0,025N, véi
chi thi hé tinh bot.

Diém twong dwong 1a thoi diém dung dich mat mau hoan toan.

Tir lugng s6 ml NayS,03 0.025N tiéu ton, c6 thé tinh ra ham luong oxy hoa tan trong
mau nudc phan tich.

4.2. Trinh tw thao tac

STT | Tén céac thao tac Dung cu, thiét bi, vt tw Yéu cdu ky thudt
1 | Chuan bi dung dich | Buret, Na;S,05 0.025N Tréang rira buret sach sg,
Na,S,040.025N trén dudi bot khi, diéu chinh
buret Na,S,03 0.025N vé vach 0
2 | Chuan bj dung dich | Binh tam gi4c, dung dich | Hat 20ml dung dich mau
trong binh tam giac | mau, chi thi hé tinh bot trong chai cho vao binh
tam giac

Chi thi ho tinh bot duoc
cho vao khi mau vang cua
dung dich con that nhat.

3 | Chuan d6 Buret, Na,S;03 0.025N Binh | Piém tuong dwong: dung
tam giac chira mau va chi thi | dich trong binh nén mat
mau hoan toan

4 | Ghi lai s6 ml|Bat, s6ghichép Poc két qua chinh xéc
Na,S,03 0.025N 0,05 ml.
tiéu ton

5 |Lap lai thi nghiém | Buret, Na;S,03 0.025N Binh | Poc két qua chinh xac
lan 2 tam giac chira mau va chi thi | 0,05 ml.

Lay két qua trung binh
giita 2 1an chuan do.

4.3. C&c ch( y vé an toan lao dgng
- Tuan thu cac quy dinh vé an toan lao dong khi sir dung hoa chat.
- Thao tac chuan do thanh thao.

4.4. Cdc hw héng thwong gap nguyén nhan va cach khdc phuc

Cac hw hong

STT . .
thuwong gap

Nguyén nhan Céch khdc phuc
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Cac hw hong

STT N Nguyén nhan Céch khdc phuc
thwong gap
1 | Nang cao gia tri | Cac tAc nhan oxy hda khéac | Xac dinh ham luong chat oxy
két qua nhu nitrite, sit... cling c6 | hda bang cach chuin d6 mau
thé oxy hoéa 21 1?* dua dén | tha hai. Hiéu chinh két qua
viéc nang cao tri sé két qua | thu duogc
2 | Lam thap gia tri | Cac tAc nhan khu nhu Fe?*, | Oxy héa chat khir ¢ ca mau

két qua

sulfite, sulfide... lai oxy hoa
12* 1, s& lam thip gia tri
két qua

thir nhat va mau thir hai bang
cach thém du dung dich natri
hypoclorid.

Xac dinh ham lugng oxy hoa
tan trong mot mau.

Xé4c dinh luong du natri
hypoclorid trong mau con lai.

5. Tinh két qua, ghi két qua va viét bao céo thir nghiém

5.1. Cong thaic tinh két quad

Ham luong oxy hoa tan trong nude dugc tinh theo céng thac

Oxy =

Va0, Cras,o,-8:1000
v

mau

Trong do: 8: duong luong gam cua oxy

5.2. Trinh tw thao tac

; mgOxy/lit

STT Tén céac thao tac

Dung cu, thiét bi, vét t

Yéu cdu ky thudt

1 | Tinh két qua

S6 ghi chép, may tinh

- Tinh dGing cong thuc

- Két qua tinh theo
mgoxy/lit, dugc lam tron
dén sé Ié thap phan tha
nhat.

2 | Ghi két qua vao phiéu
va so luu

- Phiéu két qua

-S6 luu

Ghi chinh xéc két qua

3 | Bao céo thir nghiém

- Mau Béo céo

Bao céo phai dugc ghi
day du vé:

- Phuong phap thu
nghiém

- Dung cu, thiét bi, héa
chat thir nghiém

- Phuong phép chuén bj
mau
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STT

Tén céac thao tac

Dung cu, thiét bi, vét tw

Yéu cau ky thugt

- Céch tién hanh

- Két qua thé tich
Na,S,03 0.025N tiéu
ton

- Két qua ham luong oxy
hoa tan trong mau nudc
phén tich

- Phén tich cac nguyén
nhan gay sai s trong
qua trinh xac dinh va
céch khac phuc.

5.3. Cic hw héng thwong gip nguyén nhan va cach khdc phuc

leong oxy hoa tan trong
nudc khdng chinh xac

cbng thaec tinh toan

ic hw hong thwon R N , ,
STT Cac hu ;nj wong Nguyén nhan Cach khac phuc
a
1 | Két qua xac dinh ham | Ap dung chua dang | Kiém tra cong thic va két

qua tinh toan

6. Vé sinh, sap xép dung cu, may, thiét bi

6.1. Nguyén téc thec hién

say kho & nhiét do 105°C, 1 gio.

a. Phuong phdp vé sinh dung cu:

Dung cu chi yéu la thay tinh, dwoc rira bang xa phong va dung chéi dé lay chat ban
trong dung cu, sau do6 rira sach bang nudc may, cudi cing trang qua nudc cit. Sau do, dugc

Dbi voi hé théng chung cat, can 1am ngudi réi mai théo roi cac chi tiét dé vé sinh.

b. Phwong phdp vé sinh cac thiét by:

(theo tai ligu ky thuat).

6.2. Trinh tw thao tac

Can phan tich: Dung gidy mém thim lau sach bé mat can va xung quanh khu vic can

STT

Tén céac thao tac

Dung cu, thiét bi, vét rw

Yéu cau ky thudt

1

V¢ sinh dung cu

- Binh dinh muc 100ml
- Céc thuy tinh 100ml
- Binh n6n 250ml

- Bop cao su, pipet

- Bo chuan do6: buret
25ml, binh non, chan gia

Phai dwoc ria sach,
khong con s6t mau phan
tich.
Dung cu thay tinh phai
dugc sdy kho (105°C, 1
gio)
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sat, kep cang cua

- Binh tia, dng nho giot

Sép sép theo quy dinh

Vé sinh, sip xép may,

thiét bi

- Cén phan tich

Cac b6 phan cua céan phai
sach, khong dugc bam
mau phan tich.

Can dugc dat dang noi
quy dinh.

6.3. Cac ch(1 Y Vé an toan lao dgng

- Can than tranh 1am v& dung cu thay tinh khi vé sinh.

- Can phan tich phai duoc ngirng may, rdt day ngudn, réi méi dugc vé sinh.

6.4. Cdc hw héng thwong gap nguyén nhan va cach khdc phuc

van con chira hda chat

ic hur hon R N , ,
STT Cac . v ov g Nguyén nhan Cach khac phuc
thwong gap

1 | Canbi léi Tat may khong dung theo | Tat can theo huéng dan cua tai
hudéng dan cua tai liéu ki | lieu k§ thuat
thuat Phai tit can rdi méi duoc vé
V¢ sinh khi chua tat can | sinh

2 | Buretban Buret chua duogc vé sinh, | B héa chat chuan vé lai binh

chtra. Rtra sach buret va trang
lai bang nudc cit, treo nguoc
Ién trén gia sat cho rao nudc.

7. Thue hanh xac dinh ham lwgng oxy hoa tan

- Céc thuy tinh
100ml

- Bbp cao su, pipet

- BO chuin do:

STT | Tén cdc buéc Dung cu, thiét bi, | Yéucau kjthugt | Cécchuy vé
cbng viéc Vit tw an toan lao
dong
1 | Chuan bi dung cy, | - Chai ¢6 nit dung | - Dung cu sach, khd | - Khong dé lan
thiét bi tich 100ml va khong cé vét nat. | 1on cac dung
- Phéu thuy tinh &= | - Thiét bj phai dugc | &% thuy  tinh
3-4cm kiém tra va trong | V¢ cta;]c_ Atdu”bg
N A Cu Ie 1
. . . | tinh trang hoat don 2 :
- Binh dinh mic ot 9 oAt g bang st va kim
100ml loai khac.
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STT | Tén cdc buwéc Dung cu, thiétbi, | Yéucdukjthugt | Cécchayvée
cbng viéc Vit tw an toan lao
dong
buret 25ml, binh
non, chan gia sit,
kep cang cua
- Cén phan tich
2 | Chuén bihéachat | Binh dinh mtc, coc | - Hoéa chat tinh | Can than khi
thiry tinh, diia thuy | khiét, con nhan, |tiép xdc véi
tinh; can phan tich, | dang tén goi H,SO, dam
MnSQg, .KOH, KL | . Hoa chat con han défJ va Natr\l
NaNg,Amd sir dung a2|Fj (NaNs3) la
sunfuric dam dac, ) chat doc cuc
Na,S,0, - Cac hoa chat pha | mann
dung ndng d6 quy
dinh
3 | Chuan bi miu Binh thuy tinh c6 | Nap miu vao day | Can luu ¥ khi
nat  (dung tich | binh, khbéng con |sat dung céac
100ml) khéng khi. Thém | hoa chat doc va
MnSOs., 1m| Mn.SO4,.‘ Iml | nguy hiém nhu
iodide-azide-kiem H,S04 dam
dung dich lodide- | |, . 5 i
o A Léc dao 20s, dé yén d‘-‘g:ddung_;'mh
dén khi két taa ling | 0dide-Azide
hoan toan. Them | KIEM
2ml H,SO, dém
dic, Lac déu
4 | Chuan d Buret,  Na,S,;0s | Trang rira buret sach | -  Tranh  dé
0.025N s&, dudi bot khi, | dung dich
Binh tam gié.C, diéu Chin}!’] Na28203 H~2-5040,H\\I- I‘O‘\i
dung dich mau, chi 0.025N veé vach 0 val ra n.goal, \VI
thi hé tinh bot . DPidm  twong |9uNg dich nay

duong: dung dich
trong binh nén méat
mau hoan toan

- Poc két qua chinh
xac 0,05 ml

Lay két qua trung
binh gita 2 lan
chuan do

tao mau rat khé
vé sinh.

- Thao tac
chuan do thanh
thao
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STT | Tén cdc buwéc Dung cu, thiétbi, | Yéucdukjthugt | Cécchayvée
cbng viéc Vit tw an toan lao
dong
5 | Tinh két qua, ghi | S6 ghi chép, may |- Tinh dung cong
két qua va viét béo | tinh thire
cao thir nghi¢m - Phiéu két qua - Két qua tinh theo
-S4 Tuu mgOxy/lit, , d}rqc
lam tron dén so lé
thap phan thir nht.
Ghi chinh xac két
qua, bdo cao thir
nghié¢m.
6 | Vé sinh, sip xép | Dung cu thuy tinh | - Céc dung cu thay | - Tranh lam v&

dung cu, thiét bi

Can phan tich

tinh phai dugc rira
sach, khéng con sot
mau phan tich, phai
duoc  sdy  khd
(105°C, 1 gio)

Cac may, thiét bi
dugc dat dang noi
quy dinh

dung cu thuy
tinh khi vé sinh

- Cén phan tich

phai duoc
ngumg may roi
maéi duoc  VE
sinh.
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Bai 8. XAC PINH HAM LUOQNG Cl, DU
Muc tiéu

- Trinh bay dugc nguyén tic, qui trinh tién hanh xac dinh ham lugng Cl, du trong nudc;
- Lya chon dang thiét bi, dung cu va héa chét can dung;

- Thuc hién duoc cac budc xac dinh ham luong Cl, du trong nuéc theo dung tiéu chuén, trinh
tu, dam bao an toan va chinh xac;

- Phéat hién duoc cac nguy@n nhan 1am sai léch két qua phan tich va khac phuc kip thoi;
- Tinh toan va biéu dién dung két qua;
- Rén luyén tinh can than, ti mi, y thic bao vé dung cu, trang thiét bi, gitr vé sinh trong phong
kiém nghiém;
- Tuan tha c4c qui tic dam bao an toan lao dong trong phong kiém nghiém.
Nguyén tdc xdc dinh ham lwong Cl, dur:

Trong mdi trudng acid clo két hop véi O.Tolidin tao ra mot hop chat c6 mau vang, cuong do
mau ty 1é vai ndng do CI2 trong dung dich cd thé xac dinh bang cach so mau bang mat voi
cuong do thang mau tiéu chuan hodc do mau trén may quang phd véi budc song 430 — 440
nm

1. Nguyén ly 1am viéc cia may quang phé

May quang pho ding dé phan tich chim séng ¢ nhiéu thanh phan mau sac thanh cac
don sic khac nhau. Noi cach khac, may duoc sir dung dé phan tich, quan sat va xac dinh cac
thanh phan mau sic caa mot cham séang.

Nguyén 1y may do quang phd kha don gian, d6 1a do hién tugng phan xa anh séang,
nguon sang toi anh sang trang bao gém cac tia sang don sic vai nhitng budc séng khac nhau
tir 46 dén tim chiéu vao vat thé can quan sat. Sau do, nhirng tia sang s& phan xa lai mat 1a tia
sang c6 mau nao thi chdng ta s& nhin thdy mau sic nhu thé.

2. Chuén bi dung cu
Can chuan bi cac dung cuy:

- Ong nghiém c6 nép day, binh dinh mtc 100ml

- Piia thay tinh, céc thiy tinh

- Cén phan tich, pipet

- May do quang phd kém theo may vi tinh va phan mém diéu khién
- Cuvet

- Gidy mém

3. Chuin bj hoa chat
Can chuan bj cac hoa chat:

- Dung dich 1: CuS04.5H,0 1,5g, 1ml H,SO, dam dic thém nudc cit vira du 100ml.
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- Dung dich 2: bicromate kali (K,Cr,07) 0,025g, 0,1ml H,SO4 ddm dic thém nudc cat

vura da 100ml

- Thudc thir O.Tolidin

4. Tién hanh pha day dung dich chuin sir dung va dung dich miu phan tich

- Tién hanh pha déy dung dich tiéu chuan theo bang sau

Ongsé | Dungdich 1 (ml) | Dungdich2 (ml) | Nudc cat 2 lan (ml) thr;lnzrggggz
1 1,8 10 88,2 0,1
2 1,9 20 78,1 0,2
3 1,9 30 68,1 0,3
4 2 38 60 0,4
5 2 45 53 0,5

Chuan bi 5 dng nghiém khd sach, dung pipet hat lan luot cac dung dich 1, dung dich 2,

nuéc cat 2 1an vao 5 éng nghiém theo bang trén

Céac gam méu sau khi xac dinh xong cho vao cac dng nghiém cé niap day, dan nhan dé

dung xac dinh Cl; tai hién truong.

L4y mau can xac dinh cho vao khoang 2/3 éng nghiém

5. Chuyén dung dich chuin va miu di pha ché vao ong do
Cho thém vao cac ng nghiém tir 1 dén 5 va 6ng nghiém mau tir 3 — 5 giot thudc thir
O.Tolidin, lic nhe 4ng nghiém cho dung dich dong déu. tién hanh so mau véi cac dung dich

chuan

6. Po dd hap thu anh sang cia ddy dung dich chuin va dung dich miu

Thao tac thuc hién

STT Tén cac thao tac

Dung cu, thiét bi, vat tw

Yéu cau ky thugt

Khai dong may

May do quang ph

May vi tinh va phan mém
diéu khién

Khoi dong may tinh
hoan tat truéc khi khoi
d6ng may do quang phd

Pé 15 phut dé may on
dinh

Khéng c6 cuvet trong
may khi khoi dong

May sin sang hoat
dong, khong béo 15i

2 Cai dat ché do do,

May do quang ph

Chinh xac budc song
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STT Tén céc thao tac Dung cu, thiét bi, vét rw Yéu cdu kj thudt
budc séng 430nm
Ché do do do hip thu
quang (A)
Kiém tra may véi | May do quang phd Cho cuvet vao dung
nudc cat Cuvet khoang do cua cuvet
Nudc cat Kiém tra do truy@n
3 quang cuia nudc cat,
chinh may T = 100%
Kiém tra d6 hap thu
quang coa nudC Cat,
chinh may A = 0,000
Do d6 hap thu quang cua dung dich mau thir, mau tring
1. Cho dung dich | Dung dich mau thur Trang cuvet bang dung
mau thu/(r;au trang Dung dich méu tring dich can do
vao cuvet do A p p
Cuvet Khéng cé bot khi trong
) cuvet
May do quang pho
yeoquanep Cuvet lau kho, dat dung
vi tri vao khoang do cua
may
2. Po @6 hap thu caa | Dung dich mau thu Po 3 lan
?#n/g - fhfh MaUl Dung dich mau tring Sau mdi lan do chinh
r/mau trang T
. Cuvet may Vo1 nuoc cat
Méy do quang phé Trang cuvet bafl_g nuge
cat ngay sau moi lan do
xong mét dung dich
3. Ghi két qua May do quang ph Dboc, ghi chinh xéac
S6 ghi chép Doc, ghi gié tri do ngay

sau mdi lan do

Tinh gia tri trung binh
ctia cac lan do

Do hap thu quang cua
m?lu la Awm

Do hap thu quang cua
mau tring 1a At
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STT Tén céc thao tac Dung cu, thiét bi, vét rw Yéu cdu kj thudt
Do d6 hip thu quang cua diy mau tiéu chuan
1. Cho dung dich | Ddy mau dung dich tiéu | Trang cuvet bing dung
mau cua didy mau | chuan dich can do
chuan vao cuvetdo | o\ o Khong c6 bot khi trong
May do quang phd cuvet
Cuvet lau kho, dat dung
vi tri vao khoang do cua
may
2. Po @6 hap thu cua | Ddy mau dung dich tiéu | Po 3 lan
dlfng \d‘Ch mau cua chuan Sau mdi lan do chinh
5 day mau chuan Cuvet may V&i nude cét
May do quang phd
3. Ghi két qua May so mau Poc, ghi chinh xac
S6 ghi chép Doc, ghi gié tri do ngay

sau mdi lan do

Tinh gi& tri trung binh
ctia c4c lan do

Po hip thu cua day
chuan 1a cac gia tri A,
Ay, A3, Au, A5 (sau khi
trir di d6 hap thu cua
mau trang Ar)

Cac ch( y vé an toan lao déng

- Khong roi vai dich do.

- Can than tranh 1am v§, tray xudt cuvet.

- Khi van hanh may do quang phd phai cha ¥ dén an toan dién, khong dé day dién udt,

tay u6t cham vao 6 dién, phich cam dién.

- Tuan thu theo ding huéng din van hanh may do quang ph.

Cdc hir hong thirong gap nguyén nhan va céch khac phuc

Cac hw hong thuwong

STT .
gap

Nguyén nhén

Céach khdc phuc

May do quang phd bi
16i khi do

Cuvet con trong may so mau
khi khaoi dong

Phai kiém tra khoang
chira cuvet trudc khi
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ic hw hong thwro , ,
STT Cac hur godpgt wong Nguyén nhan Céach khac phuc
khoi dong
Do hap thu thay d6i | Ding cac cuvet khac nhau | Dung mot cuvet cho cac
2 | dang ké gitra cac lan | gitra c4c lan do lan do
do
Do hap thu giam dan | Cuvet c6 bot khi Dung pipet cho mau
3 nhe nhang vao cuvet,
tranh tao bot khi

7. Lap dwong chuin
Phuwong phdp dwng dwong chuan

V& d6 thi dya vao méi twong quan gitta ¢ hap thu quang (A) va nong do dung dich day
chuan (C) (néu may c6 phan mém diéu khién dung duong chuan thi khong can vé tay).

Do hap thy cua day chuan la cac gia tri duoc xac dinh 1a Ay, A;, As, A, As tuong Gng
VGi cac nong do caa dung dich chuan 14 0,1;0,2; 0,3; 0,4; 0,5 (%). Ta vé& duong chuan cé
dang :

Dung cu
- Giay 6 ly (khéng can néu may c6 phan mém dung dudng chuan)
- But, thudc

Trinh twr thao tac

STT Tén céc thao tac Dung cu, thiét bi, var tw Yéu cau ky thugt
V& céc truc Gidy 6 ly Truc tung biéu thi do
1 Bt hap thu quang (A)
Truc hoanh biéu thi
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STT Tén céc thao tac Dung cu, thiét bi, vét rw Yéu cdu kj thudt
Thudc ké nong d6 dung dich day
chuan (C)
Cac truc duoc chia cac
khoang cach, ty Ié
tuong tng
Dit cac gia tri do hap | Giay 6 ly Cac gia tri A1, Ay, As,
thu cua day chuén Bt A, As di dugc tinh trir
tuong tng Ag, Ay, gidtri At
A Thudc ké
2 | AsAa Asléntruc Céc gia tri Ar, Ag, As,
tung (A) A, As phii dugc dat
twong ung voi khoang
cach trén truc tung (A)
Dit cac gia trindng | Giay o ly Céc gia tri nong d6 0,1;
d6 dung dich chuan Bt 0,2; 0,3; 0,4; 0,5 (%)
3 tuong tng Véi cac phai dugc dat tuong
nong d6 Cl, 12 0,1; Thuoc ke tting voi khoang céach
0,2;0,3;0,4; 0,5 (%) trén truc hoanh (C)
I&n truc hoanh (C)
Xac dinh cac diém Giay 0 ly Céc diém duoc xac dinh
tuong ung A véi C B(t twong ng chinh xac A;
4 vai 0,1; A, véi 0,2; As
Thuoc ke v6i 0,3; Ay V6i 0,4; As
v6i 0,5
V& duong chuan Giay 6 ly Puong chuan  dugc
Bt dgng nam gitra Ccac
5 diém
Thudc ké

Puong chuin c6 dang
tuyén tinh, chinh xac

Cdc hw hong thirong gap nguyén nhan va céach khdc phuc

Cac hw hong thuwon . . ) ,

STT ae e goglf wong Nguyén nhén Céach khac phuc
Puong chuan khong | Khoang cach cac gié tri trén | V& cac hoang cach cac
chinh xac cac truc khong tuwong (tng gid tri trén cac truc

1 tuong tng

Puong chuan khong nam
giita cac diém

Dung duong chuan nam
gitra cac diém
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ic hw hong thwo , ,

STT Cac hu godnp;g tfhirong Nguyén nhén Céach khac phuc
Puong chuan khong | Cac gié tri do khong hop Iy, | Xem xét céc gia tri do,
tuyén tinh tang giam khong déu loai bo cac gia tri do

2 khong phu hop
Do lai

8. Poc két qua

T gid tri d hap thu cua dung dich mau 1a Ay, ta xac dinh ham luong Cl, du cua dung
dich mau thir Cy (%) trén dudng chuan.

9. Mt s6 nguyén nhan gay sai sé va cach khic phuc

ic hir hong thuon R N i ,

STT Cac hu godnp;g wong Nguyén nhan Céach khac phuc
Puong chuan khong | Khoang cach cac gié tri trén | V& cac hoang cach cac
chinh xac cac truc khong tuwong ung gid tri trén cac truc

1 Puong chuin khong nim | WOng ung
gitta cac diém Dung dudng chuan nam
gitra cac diém
Puong chuan khong | Cac gié tri do khong hop ly, | Xem xét céc gia tri do,
tuyén tinh tang giam khong déu loai bo cac gia tri do
2 khong phu hop
DPo lai
May do quang pho bi | Cuvet con trong may so mau | Phai kiém tra khoang
3 16i khi do khi khéi dong chira cuvet truéc khi
khai dong
Do hip thu thay d6i | Dung cac cuvet khac nhau | Ding mot cuvet cho cac
4 | dang ké giira c4c lan | gita cac lan do lan do
do
Do hap thu giam dan | Cuvet ¢6 bot khi Dung pipet cho mau
5 nhe nhang vao cuvet,
tranh tao bot khi
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Bai 9. XAC PINH HAM LUQNG NO3
Muc tiéu

- Trinh bay dugc nguyén tic, qui trinh tién hanh xac dinh ham lugng NOs™ trong nudc;
- Lya chon dung thiét bi, dung cu va héa chit can dung;

- Thuc hién dugc cac buéc xac dinh ham lwong NOs™ trong nuéc theo dung tiéu chuan, trinh
tu, dam bao an toan va chinh xac;

- Phét hién duogc cac nguyén nhan lam sai léch két qua phan tich va khic phuc kip thoi;

- Tinh toan va biéu dién dtung két qua;

- Rén luyén tinh can than, ti mi, y thirc bao vé dung cu, trang thiét bi, gitr vé sinh trong phong
kiém nghiém;

- Tuan tha c4c qui tic dam bao an toan lao dong trong phong kiém nghiém.

Nguyeén tdc xdc dinh ham Iwong NOs':

Trong moi truong NH,OH dam dac, nitrat phan ang véi phenol disunfophenic tao
thanh hop chat phenol-6-nitro-2,4-Disunfonic. Chat nay c6 mau vang trong méi trudng kiém.
Cudng d6 mau ti 1é voi ndng do nitrat dén 5mg/l, d6 hap thu cuc dai & budc séng 410nm.

Pé tao diéu kién phan tng trong acid dam dic nguoi ta ¢ can nudc thir va cho thude
tha phan tng vai can khé.

1. Nguyén ly lam viéc caa may quang phé

May quang pho ding dé phan tich chim séng ¢ nhiéu thanh phan mau sac thanh cac
don sic khac nhau. Noi cach khac, may duoc sir dung dé phan tich, quan sat va xac dinh cac
thanh phan mau sic caa mot cham séang.

Nguyén 1y may do quang phd kha don gian, d6 1a do hién tugng phan xa anh séang,
nguon sang toi anh sang trang bao gém cac tia sang don sic vai nhitng budc séng khac nhau
tir 46 dén tim chiéu vao vat thé can quan sat. Sau do, nhirng tia sang s& phan xa lai mat 1a tia
sang c6 mau nao thi chdng ta s& nhin thdy mau sic nhu thé.

2. Chuan bi dung cu
Can chuan bi cac dung cy:

- Cuvet 1-4cm, bép céach thay, chén sir hay thuy tinh 50ml

- Ong dong 25ml va 50 ml, diia thuy tinh, pipet 1ml va 10ml

- May do quang phd kém theo may vi tinh va phan mém diéu khién
- Gidy mém

3. Chuin bi hoa chat
Can chuan bj cac hoa chat:

- Dung dich Nitrat chuan 1ml, dung dich phenol disunfophenic
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- Dung dich NH4OH dam dac
- Nudc cat

4. Tién hanh pha day dung dich chuin sir dung va dung dich miu phan tich
Dung 10 6ng Netsle ghi s thir tu tir 1-10 va cho vao tirng dng nghiém cac thudc thir theo

bang dudi day
Ong so6 1 2 3 4 5 6 7 8 9
Dd NO* 1ml=0,005mg 0 1 2 3 4 6 8 | 10 | 15

Nudc cat 2 lan khéng
50 49 48 47 46 44 42 40 35

nitrat (ml)

Amoniac dac (ml) 5 5 5 5 5 5 5 5 5
mg/ NO*/50ml 0 |0,005| 001 |0,015| 0,02 | 0,03 | 0,04 | 0,050,075
Nong d6 NO* (mg/l) 0 0,1 0,2 03 |04 | 06 | 08 1 1,5

Chuan bi 9 dng nghiém kho sach, dung pipet hdt lan Iuot dung dich chuan NO3™ va nuée
cat 2 1an vao 9 6ng nghiém theo bang trén.
Chuan bi mau: Cho vao chén str 50ml nudéc thir dun cach thuy cho dén khi can khd. Thim

w6t can khd trong chén bang 1ml dung dich phenol disunfophenic. Ding diia thay tinh co cho
tan hét. Thém 5-10ml nuéc cat, 5ml NH,OH. Dung dich s& c6 mau vang néu cé nitrat. Cha y:
dung dich ltc nay phai c6 tinh kiém rd.

Chuyén vao éng luong 50ml, trang chén bang nudc cat va don hét vao dng thém nudc
dén 50mll.
5. Chuyén dung dich chuin va miu di pha ché vao ong do

Cho thém vao céc 6ng nghiém tir 1 dén 9 cac hoéc chat twong ty v&i mau tha, lic nhe
bng nghiém cho dung dich dong déu.

6. Po d hap thu anh sang cia ddy dung dich chuin va dung dich miu
Thao tac thuc hién

STT Tén céc thao tac Dung cu, thiét bi, var tw Yéu cau ky thugt

Khoi dong may May do quang phd Khoi dong may tinh

May vi tinh va phan mém h?an tét, trude khi kh(ﬂi'
1 didu khién dong may do quang pho
DPé 15 phut dé may on
dinh
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STT

Tén cac thao tac

Dung cu, thiét bi, vét rw

Yéu cdu kj thudt

Khong c6 cuvet trong
may khi khoi dong
May sin sang hoat
dong, khong bao 15i

Cai dat ché do do,
budc song

May do quang phd

Chinh xac budc song
430nm

Ché do do do hip thu
quang (A)

Kiém tra may voi
nuée cat

May do quang phd
Cuvet

Nudc cat

Cho cuvet vao dung
khoang do cua cuvet

Kiém tra do truyén
quang cua nudc Cét,
chinh may T = 100%

Kiém tra d6 hap thu

quang cua nudcC Cat,
chinh may A = 0,000

Do d6 hap thu quang cua dung dich mau thir, mau tring

1. Cho dung dich
mau thia/mau  tring
vao cuvet do

Dung dich mau thir
Dung dich mAu tring
Cuvet

May do quang phd

Trang cuvet bang dung
dich can do

Khéng cé bot khi trong
cuvet

Cuvet lau kho, dat dang
vi tri vao khoang do cua
may

2. Po @6 hap thu coa
dung dich mau
thir/mau tring

Dung dich mau thir

Dung dich mu tring

Do 3 1an

Sau mdi lan do chinh
may Vi nudc cat

Cuvet
My do quang phé T,rang cuvet béfl_g nuée
cat ngay sau moi lan do
xong mot dung dich
3. Ghi két qua May do quang phd Doc, ghi chinh xac
S6 ghi chép Dboc, ghi gia tri do ngay

sau mdi lan do

Tinh gi& tri trung binh
cua c4c lan do
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May do quang phd

STT Tén céc thao tac Dung cu, thiét bi, vét rw Yéu cdu kj thudt
Do hap thu quang cua
m5u la Awm
Do hip thu quang cua
mau tring 1a At

Do d6 hap thu quang cua ddy mau tiéu chuan

1. Cho dung dich | Ddy mau dung dich tiéu | Trang cuvet bang dung

mau coa ddy mau | chuin dich can do

chuan vao cuvetdo | ) o Khong c6 bot khi trong

May do quang phd cuvet

Cuvet lau kho, dat dung
vi tri vao khoang do cua
may

2. Do @6 hip thu cua | Ddy mau dung dich tiéu | Do 3 lan

dl~Jng thh Tau cda | chuan Sau mdi lan do chinh

5 day mau chuan Cuvet may Vi nudc cat

3. Ghi két qua

May so mau

S6 ghi chép

DPoc, ghi chinh xac

Dboc, ghi gia tri do ngay
sau mdi lan do

Tinh gia tri trung binh
cuia cac lan do

Do hap thu cua diy
chuan 1a cac gia tri A,
dén Ag (sau khi trir di do
hip thy ctia mau triang
A7)

Céc chl y vé an todn lao déng

- Khong roi vai dich do.

- Can than tranh 1am v§, tray xudt cuvet.

- Khi van hanh may do quang ph6 phai cht y dén an toan dién, khong dé day dién uot,

tay wot cham vao 6 dién, phich cam dién.

- Tuan thu theo diing hudng dan van hanh may do quang pha.

Cdc hir hong thirong gap nguyén nhan va céch khac phuc
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Cac hw hong thwong

STT adp Nguyén nhan Céch khdc phuc

May do quang phd bi | Cuvet con trong may so mau | Phai kiém tra khoang

1 16i khi do khi khai dong chira cuvet trudéc khi
khoi dong

Do hap thu thay d6i | Ding cac cuvet khac nhau | Dung mot cuvet cho cac
2 | dang ké gitra cac lan | gitra c4c lan do lan do

do

Do hap thu giam dan | Cuvet c6 bot khi Dung pipet cho mau
3 nhe nhang vao cuvet,

tranh tao bot khi

7. Lap dwong chuan

Phuwong phdp dwng dwong chuan

V& db thi dua vao mdi tuong quan giira do hap thu quang (A) va nong do dung dich day

chuan (C) (néu may c6 phan mém diéu khién dung duong chuan thi khéng can vé tay).

Do hap thy cua day chuan la cac gia tri duoc xac dinh 1a A; d&én Ag twong tng Véi cac
nong d6 cua dung dich NOz chuan 14 0; 0,1; 0,2;0,3;0,4;0,6; 0,8; 1:1,5 (%). Ta vé

duong chuan c6 dang :

Dung cu

- But, thudc

Trinh tu thao tac

- Giay 6 ly (khéng can néu may c6 phan mém dung dudng chuan)

STT

Tén cac thao tac

Dung cu, thiét bi, vét rw

Yéu cau ky thugt
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STT Tén céc thao tac Dung cu, thiét bi, vét rw Yéu cdu kj thudt
V& cac truc Gidy 0 ly Tryc tung biéu thi do
Bt hip thu quang (A)
Thuéce ke Truc hoanh biéu thi
. nong do dung dich day
chuan (C)
Cac truc duoc chia cac
khoang cach, ty I1¢é
tuong g
Dit cac gia tri do hap | Giay 6 ly Cac gia tri Ay dén Agda
thu cua day chuan Bt duoc tinh trir gia tri At
twuonging 0; 0,1 ; TR £
2 02:03:04:06: Thuée ké Caﬂc‘ gia tri Al, den Ag
e o 1a phai dugc dat tuong
0.8;1:1,5(%). lén ung vai khoang céch
tryc tung (A) trén truc tung (A)
Pit cac gia trindng | Giay 6 ly Cac gi4 tri nong d6 0 ;
d6 dung dich chuan Bt 01; 02; 03: 04;
tuong (rng Vi cac 06; 08 ; 1;15 (%).
3 ndng 4o NOz chuan | Thudc ke phai dugc dat tuwong
a0;0,1;0,2;0,3; ung Vvoi khoang céach
04;06:;08;1:15 trén truc hoanh (C)
(%). Ién truc hoanh
(©)
Xéc dinh cac diém Giay 0 ly Céc diém duoc xac dinh
tuong tng A véi C Bt tuwong ng chinh xac A;
4 voi 0,1; A voi 0,2; As
Thudc ke V6i 0,3; Ag V6i 0,4; As
vai 0,6...
V& duong chuan Gidy 0 ly Puong chuidn  dugc
Bt dL{ng nam gitra Cac
5 diém
Thudc ké

Puong chuian c6 dang
tuyén tinh, chinh xac

Cdc hir hong thirong gap nguyén nhan va céch khac phuc

gy | Chehu hgodnp‘)g thuong Nguyén nhan Céach khdc phuc
1 Puong chuan khéng | Khoang cach céc gié tri trén | V& cac hoang céach cac
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ic hir hong thuo , ,
STT Cac hur godnp;g fharong Nguyén nhan Céach khac phuc
chinh xéac cac truc khong tuwong ung gid tri trén cac truc
Puong chuin khong nim | e Ung
gitta cac diém Dung dudng chuan nam
gitra cac diém
Puong chuan khéng | Cac gié tri do khong hop ly, | Xem xét céc gia tri do,
tuyén tinh tang giam khong déu loai bo cac gid tri do
2 khéng phi hop
Do lai

8. Poc két qua

Tir gid tri d6 hap thy caa dung dich mau 1a Aw, ta xac dinh ham luong NOs™ caa dung
dich mau thtr Cy (%) trén duong chuan.

9. Mt sé nguyén nhan gay sai sé va cach khic phuc

Cac hw hong thwon R R . ,

STT ac i g();;’ wong Nguyén nhan Céach khac phuc
Puong chuan khong | Khoang cach cac gié tri trén | V& cac hoang cach cac
chinh xéac cac truc khong tuwong ung gia tri trén cac truc

1 Puong chuin khong nam | OngUng
giita cac diém Dung duong chuan nam
gitra cac diém
Puong chuan khéng | Cac gié tri do khong hop ly, | Xem xét céc gia tri do,
tuyén tinh tang giam khong déu loai bo cac gid tri do
2 khéng phi hop
bo lai
May do quang phd bi | Cuvet con trong may so mau | Phai kiém tra khoang
3 16i khi do khi khaoi dong chua cuvet truoc khi
khaoi dong
Do hap thu thay doi | Dung cac cuvet khac nhau | Ding mot cuvet cho cac
4 | dang ké giita cac lan | gitra c4c lan do lan do
do
Do hép thu giam dan | Cuvet c6 bot khi Dung pipet cho mau
5 nhe nhang vao cuvet,
tranh tao bot khi
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Bai 10. XAC PINH HAM LUQNG SAT
Muc tiéu

- Trinh bay dugc nguyén tic, qui trinh tién hanh xac dinh ham luong sit trong nuéc;
- Lya chon dung thiét bi, dung cu va héa chit can dung;

- Thyc hién duoc cac budc xac dinh ham lugng sit trong nudc theo ding tiéu chuén, trinh tu,
dam bao an toan va chinh xac;

- Phét hién duoc cac nguyén nhan lam sai léch két qua phan tich va khic phuc kip thoi;

- Tinh toan va biéu dién dung két qua;

- Rén luyén tinh can than, ti mi, y thic bao vé dung cu, trang thiét bi, gitr vé sinh trong phong
kiém nghiém;

- Tuan tha c4c qui tic dam bao an toan lao dong trong phong kiém nghiém.

Nguyeén tdc xdc dinh ham lwong sit:

O pH 2 — 3,5, sit ¢ dang khtr Fe** tac dung véi O.phenantrolin hay con goi 1a 1,10-
phenantrolin tao thanh phirc mau do6 cam tuan theo dinh luat Lambert-Beer. B6 mau cua phirc
ty 1¢ thuan voi ndng do sat da phan tng. mau cua phic bén trong 6 thang.

1. Nguyén ly lam viéc ciia may quang pho

May quang pho dung dé phan tich chim sang ¢ nhiéu thanh phan mau sic thanh cac
don sic khac nhau. Noi cach khac, may dugc sir dung dé phén tich, quan sat va xac dinh cac
thanh phan mau sic caa mot cham séang.

Nguyén 1y méay do quang phé kha don gian, d6 1a do hién tugng phan xa anh séang,
ngudn séng téi anh séng tring bao gom céc tia sang don sic voi nhitng budc song khac nhau
tir d6 dén tim chiéu vao vat thé can quan sat. Sau do, nhiing tia sang s& phan xa lai mat 1a tia
sang c6 mau nao thi chdng ta s& nhin thdy mau sic nhu thé.

2. Chuin bi dung cu
Can chuan bi cac dung cu:

+ May so mau, kinh loc buéc séng 510nm, cuvet 1cm hay l6n hon
+ Ong nghiém
+ Cuvet
+ Gidy mém
3. Chuin bi hoa chat
Can chuén bj cac hoa chat:
+ HCI dam dic, khong co st
+ Dung dich hydroxylamin 10%
+ Dung dich dém acetic acid

+ Dung dich O.phenantrolin 0,1%

+ Nudc cat
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4. Tién hanh pha day dung dich chuan sir dung va dung dich mau phan tich
Hat 10ml mau cho vao dng nghiém, néu dung dich mau ¢ ndng do sét 16n hon 500pg thi

lay thé tich it hon pha lodng dén thé tich can xac dinh. Thém 0,2ml acid HCI ¢am dic va ho

néng trén ngon hira dén con thay ndi bot khi thi dung.

Ong so 1 2 3 4 5 6
Dd Fe** 1ml=10pg=0,01mg (ml) 0 0,25 0,5 2,5 10 25
Nudc cat 2 lan (ml) 50 4975 | 495 | 475 40 25
Thuoc thir O.phenantrolin (ml) 1 1 1 1 1 1
mg Fe**/50ml (ml) 0 [ 0,0025 | 0,005 0025 | 01 | 0,25
Nong do Fe**/(mg/l) 0 0,05 0,1 0,5 2 5

Chuén bi 6 dng nghiém kho sach, dung pipet hat 1an luot dung dich chuan Fe?* va nudc
cat 2 lan, thudc thir O.phenantrolin vao 6 6ng nghiém theo bang trén.

5. Chuyén dung dich chuin va miu di pha ché vao ong do

Cho tiép vao dng nghiém mau 0,5ml acid acetic, 1ml dung dich hydroxylamin 10%, 1ml
dung dich O.phenantrolin 0,1%, lic manh va dé yén trong 10 — 15 phut cho mau 6n dinh roi
do mat do quang.

6. Po dd hap thu anh sang cia ddy dung dich chuin va dung dich miu
Thao tac thuc hién

STT Tén cac thao tac Dung cu, thiét bi, vat tw Yéu cdu kj thudt

Khai dong may May do quang ph Khoi dong may tinh
May vi tinh va phian mém h?an tét, trudc khi kh(’;'
didu khién dong may do quang pho
Pé 15 phut dé may on
1 dinh

Khéng cb cuvet trong
may khi khoi dong

May sin sang hoat
dong, khong bao 15i

Cai dit ché do do, | May do quang phd Chinh xac budc song
, budc song 430nm
Ché d6 do do hap thu
quang (A)
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STT Tén céc thao tac Dung cu, thiét bi, vét rw Yéu cdu kj thudt
Kiém tra may voi | May do quang phd Cho cuvet vao dung
nudC cat Cuvet khoang do cua cuvet

Nude cit Kiém tra do truy@n
3 gquang cua nudC cat,
chinh may T = 100%
Kiém tra d6 hap thu
guang cua nudC Cat,
chinh may A = 0,000
Do d6 hap thu quang cua dung dich mau thir, mau trang
1. Cho dung dich | Dung dich mau thur Trang cuvet bang dung
mau thu/(rinau trang Dung dich miu tring dich can do
vao cuvet do N L .
Cuvet Khéng cé bot khi trong
i cuvet
May do quang pho
yeoduamep Cuvet lau kho, dat dung
vi tri vao khoang do cua
may
2. Po @6 hap thu caa | Dung dich miu thu Po 3 1an
?r:m/g . ?lfh Mall | bung dich mau tréng Sau mdi lan do chinh
wr/mau tran e &
\ au trang Cuvet mAay V6i nuée cét
Méy do quang phé T’rang cuvet bafl_g nuée
cat ngay sau moi lan do
xong mét dung dich
3. Ghi két qua May do quang pho Doc, ghi chinh xéac
S6 ghi chép Doc, ghi gié tri do ngay
sau mdi lan do
Tinh gia tri trung binh
cuia cac lan do
Do hap thu quang cua
mau la Ay
Do hap thu quang cua
mau trang 1a At
Do d6 hap thu quang cua ddy mau tiéu chuan
5

1. Cho dung dich
mau cua day mau

Ddy mau dung dich tiéu
chuan

Tréng cuvet bang dung
dich can do
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STT Tén cac thao tac

Dung cu, thiét bi, vét rw

Yéu cau ky thugt

chuan vao cuvet do

Cuvet

May do quang phd

Khéng co6 bot khi trong
cuvet

Cuvet lau kho, dat dung
vi tri vao khoang do cua
may

ddy mau chuan

2. Po @6 hap thu caa
dung dich mau cua

Ddy mau dung dich tiéu
chuan

Do 3 1an

Sau mdi lan do chinh

Cuvet may Véi nudc cat
May do quang phd
3. Ghi két qua May so mau Poc, ghi chinh xac
S6 ghi chép Poc, ghi gia tri do ngay

sau mdi lan do

Tinh gia tri trung binh
ctia cac lan do

Do hap thu cua day
chuan 1a cac gia tri A,
dén Ag (sau khi trir di do
hap thy ciia mau trang
A7)

Céc chl Y vé an todn lao déng

- Khong roi vai dich do.

- Can than tranh 1am v§, tray xudt cuvet.

- Khi van hanh méy do quang ph6 phai cht y dén an toan dién, khong dé day dién uot,

tay wot cham vao 6 dién, phich cam dién.

- Tuan thu theo diing hudng dan van hanh may do quang pha.

Cdc hir hong thirong gap nguyén nhan va céch khac phuc

Cadc hw hong thwong

STT 0 Nguyén nhan Céach khdc phuc
May do quang phd bi | Cuvet con trong may so mau | Phai kiém tra khoang
1 16i khi do khi khai dong chira cuvet trugc khi

khaoi dong

do

Do hap thyu thay doi
2 | dang ké gitra céc lan

Dung cac cuvet khac nhau
gitta c4c lan do

Dung mot cuvet cho cac
lan do
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ic hw hong thwo . ;
STT Cac hur godnpgt wong Nguyén nhan Céach khac phuc
Do hap thu giam dan | Cuvet c6 bot khi Dung pipet cho mau
3 nhe nhang vao cuvet,
tranh tao bot khi

7. Lap dwong chuan
Phwong phdp dwng dwong chudn

V& d6 thi dua vao méi twong quan gitta d6 hap thu quang (A) va nong dé dung dich day
chuan (C) (néu may c6 phan mém diéu khién dung duong chuan thi khdng can vé tay).

Do hap thy cua day chuan la cac gia tri duoc xac dinh 1a A; d&én Ag twong tng Véi cac
ndng d6 cua dung dich Fe?* chudn 12 0; 0,05;0,1:0,5; 2; 5 (mg/l). Ta v& dudng chuan c6
dang :

_______________________________

=

0 0,1 025 C. 05 075 1 C(mg/)

Hinh 10.1. Pwong chudn biéu th; sw phu thuge dé hdp phu quang vao nong dé
Dung cu

- Gidy 6 ly (khdng can néu méy c6 phan mém dung duong chuan)

- But, thudc

Trinh tu thao tac

STT Tén cac thao tac Dung cu, thiét bi, vt tw Yéu cdu ky thudt
V& céc truc Giay 0 ly Truc tung biéu thi do
Bt hap thu quang (A)
1 Thudc ké Truc hoanh biéu thi

nong d6 dung dich day
chuan (C)

Cac truc duoc chia cac
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STT Tén céc thao tac Dung cu, thiét bi, vét rw Yéu cdu kj thudt
khoang cach, ty 1€
tuong g
Dit cac gia tri do hap | Giay 6 ly Cac gia tri Ay dén Agda
thu cua day chuan Bt duoc tinh trir gia tri At
tuong ting Fe*" Céc gia tri A, dén A
2 chuan 12 0; 0,05 ; Thuoc ke c gt A °
_ o phai duoc dat tuong
01;05; 2 ’ ung Vvoi khoang céch
5 (mg/l). Ién tyc trén tryc tung (A)
tung (A)
Dit cac gia trindng | Giay o ly Céc gia tri nong do 0 ;
d6 dung dich chuan Bt 0,05; 0,1; 05; 2; 5
tuong (rng Vi cac (mg/l). phai dugc dat
3 | ndng do Fe?* chuan | Thuoc ke twong @ng véi khoang
20;0,05;0,1;05; cach trén truc hoanh (C)
2;5 (mg/l). 1én truc
hoanh (C)
Xac dinh cac diém Giay 0 ly Céac diém duge xac dinh
tuong tng A voi C Bt tuong tng chinh xac A;
4 vai 0; A, vai 0,05; Az
Thudc ke v6i 0,1; Ay V6i 0,5; As
VGi 2, Ag VoI 5
V& duong chuan Giay 0 ly Puong chuan  duoc
Bt dl.{ng nam gitra Ccac
5 diém
Thudc ké

Puong chuan c¢6 dang
tuyén tinh, chinh xac

Cdc hir hong thirong gap nguyén nhan va céch khac phuc

Cdc hw héng thuwon . . ) ,

STT ac i goglf wong Nguyén nhan Cach khac phuc
Puong chuan khong | Khoang cach cac gié tri trén | V& cac hoang cach cac
chinh xac cac truc khong twong tng gia tri trén cac truc

1 Puong chuin khong nim | OngUNg
giita cac diém Dung duong chuan nam
giita cac diém
) Puong chuan khéng | Cac gié tri do khong hop ly, | Xem xét céc gia tri do,

tuyén tinh

tang giam khong déu

loai bo cac gid tri do
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STT

Cac hw hong thuong
gap

Nguyén nhén

Céch khdc phuc

khdng phu hop
Do lai

8. Poc két qua

dich mau thir Cy (%) trén dudng chuan.

9. Mt sb6 nguyén nhan gay sai sé va cach khic phuc

Tir gid tri 6 hap thu cta dung dich mau la Ay, ta xac dinh ham lugng Fe?* cua dung

Cac hw hong thuwon . . 3 ,

STT ac i godnj wong Nguyén nhan Céach khac phuc
Puong chuan khéng | Khoang cach céc gié tri trén | V& cac hoang céach cac
chinh xac cac truc khong tuong ung gia tri trén cac truc

1 Puong chuin khong nim | WOn& Uung
gitta cac diém Dung dudng chuan nam
gitra cac diém
Puong chuan khong | Cac gié tri do khong hop ly, | Xem xét céc gia tri do,
tuyén tinh tang giam khong déu loai bo cac gia tri do
2 khéng phi hop
bo lai
May do quang phd bi | Cuvet con trong may so mau | Phai kiém tra khoang
3 16i khi do khi khéi dong chira cuvet truéc khi
khaoi dong
Do hap thu thay doi | Dung cac cuvet khac nhau | Ding mét cuvet cho cac
4 | dang ké giira cac lan | giira cac lan do lan do
do
Do hép thu giam dan | Cuvet c6 bot khi Dung pipet cho mau
5 nhe nhang vao cuvet,

tranh tao bot khi
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Bai 11. XAC PINH PQ OXY HOA
Muc tiéu

- Trinh bay dugc nguyén tic, qui trinh tién hanh xac dinh do oxy héa cta nuéc;
- Lya chon dang thiét bi, dung cu va héa chét can dung;

- Thyc hién duoc cac budc xac dinh d6 oxy hoda cua nudc theo dung tiéu chudn, trinh tw, dam
bao an toan va chinh xac;

Phét hién duoc cac nguyén nhan 1am sai léch két qua phan tich va khic phuc kip thoi;
- Tinh toan va biéu dién dung két qua;
- Rén luyén tinh can than, ti mi, y thic bao vé dung cu, trang thiét bi, gitr vé sinh trong phong
kiém nghiém;
- Tuan tha c4c qui tic dam bao an toan lao dong trong phong kiém nghiém.
1. Khai niém d¢ oxy hda ciua nwéc
b6 oxy hoa cua nuéc (COD) la luong oxy cé trong Kali pemanganat (KMnO,) da

dung dé oxy hod chat hitu co trong nuéc, chi ra lugng oxy tiéu thu dé oxy hoéa 1 lit nuéc. Pon
vi do 1a mg/I1.

Ham lwong chat hitu co:

<2 mg/l: nudc sach

Tur 2-3 mg/l: tam duoc

Trén 3 mg/l: khong dam bao vé sinh
2. Nguyén tic xac dinh @ oxy héa caa nwéc

Cho vao nudc mot lwong thira dung dich tiéu chuan KMnO,4 va H,SO, hoic natri
bicacbonat dé tao méi trudng phan ¢ng acid hodc kiém.

Pun s6i nuéc 10 phat va sau d6 véi acid oxalic nhu 1a mot chat khu, ta chuan do
nguoc dé biét lwong KMnOy da tiéu hao trong phan ng trén.

3. Qui trinh xac dinh d9 oxy hoa ctia nwéc
Quy trinh x4ac dinh d6 oxy héa cua nuéc thé hién nhu hinh 11.1.

3.1. Chuadn bi thiét bi, dung cu
Can chuan bi c&c dung cy, thiét b sau :

+ Binh cau 500m|

+ Bép dun binh cau

+ Pong hd

+ Bép dién

+ Buret

+ Binh tam giac 250mi
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+ Pipet 10ml khéc vach

Chuan bi dung cy, thiét bi

l

Chuan bj héa chét

\4
Chuéan bi mau

\ 4
Kiém tra lai d6 chuan cua dung
dich KMnQ,

l

Chuan d¢ trong méi truong acid

\ 4

Chuan d6 trong méi trudng base

l

Tinh va ghi két qua

Hinh 11.1. Quy trinh xdc dinh ham luwong clorua trong nudéc
3.2. Chudn bi héa chat
Can chuan bj cac hda chat sau:
+ H,SO, dam dic
+ Dung dich chuan KMnO, 0,02N

+ Dung dich oxalic acid 0,02N
3.3. Chudn bi mdu
HUt chinh x4c 100ml mau nudc can phan tich cho vao binh nén, tiy vao mdi truong
tién hanh chuan d6 ma c6 cach xu ly khac nhau.
3.4. Kiém tra lgi d¢ chuan ciia dung dich KMnO,
Truéc khi tién hanh kiém nghiém mau, can kiém tra lai d6 chuan cua dung dich
KMnO, 0,02N bing dung dich oxalic acid 0,02N
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3.5. Chudn dé trong méi trwong acid
Trong binh nén dung tich 250ml, 13y chinh x4c 100ml mau nuée. Acid héa bang H,SO,

dam dac hoac H,SO,4 1:3. Thém 10ml dung dich KMnO, 0,02N.

Dun s6i, duy tri dung dich sdi trong 10 phit. Lay binh ra thém tic khic 10ml dung dich
oxalic acid 0,02N. Chuédn d¢ oxalic acid du bang dung dich KMnO,4 0,02N dén khi xuat hién

mau hdng nhat.
Ghi sé6 ml dung dich KMnO, da chuan hét 1a (n) ml.

Tién hanh song song mot mau trang véi nude cat, ghi két qua dung dich KMnO,4 0,02N da
chuan hét 1a (ny) ml.

3.6. Chudn dé trong méi trwwong base
L4y chinh xac 100ml mau nudc, thém 10ml NaHCO3 12%, thém 10ml dung dich KMnO,

0,02N.

Dun s6i, duy tri dung dich s6i trong 10 phat. Thém 5ml dung dich acid H,SO,4 1:3 va
10ml dung dich oxalic acid 0,02N.

Chuéan d6 oxalic acid du bang dung dich KMnO, 0,02N dén khi xuat hién mau hong nhat.
Song song thyc hién mot mau trang voi nudc cat.

3.7. Tinh két qua
Luong oxy tiéu thu dé oxy héa mau nuéc (mg/l):

_ (n—n,).0,02.8.1000
\Y

Oxy

Trong do:
n: Thé tich KMnO, 0,02N dé chuan d6 miu kiém nghiém (ml)
ny: Thé tich KMnO,4 0,02N dé chuan do mau trang (ml)
8: S6 mg oxy do 1ml dung dich KMnO, giai phdng ra
V: Thé tich mau nudc kiém nghiém (ml)

CAac yéu té anh hwong dén két qua: Cac chét khir trong nudc 1am ting d6 oxy hoa nhu

NH,*, ion Fe*, sulfua, NO', loai bo bang sulfuric acid va so véi mau tréng.

4. Thwe hanh xac dinh do oxy hoa ctia nwéc
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Bai 12. XAC PINH TONG CHAT RAN HOA TAN
Muc tiéu
- Trinh bay dwoc nguyén tic, qui trinh tién hanh xac dinh tong chat rin hoa tan trong
nudc;
- Lya chon dang thiét bi, dung cu va héa chét can dung;

- Thuc hién duoc cac budc xac dinh tong chat ran hoa tan trong nuéc theo ding tiéu
chuan, trinh tw, dam bao an toan va chinh xac;

Phét hién duoc cac nguyén nhan 1am sai léch két qua phan tich va khic phuc kip thoi;
- Tinh toan va biéu dién dtung két qua;

- Rén luyén tinh can than, ti mi, y thac bao vé dung cu, trang thiét bi, gitt vé sinh trong
phong kiém nghiém:

- Tuan tha cac qui tic dam bao an toan lao dong trong phong kiém nghiém.

1. Khéai niém téng chat rian hoa tan trong nwéc

Téng chat ran hoa tan (TDS- Total desolved solids) 1a mot phép do nodi dung t hop cua
téng luong vat chit hitu co va vo co hoa tan trong nude (co kich thuéc nhé hon Inm =10"°
m).

Téng chat ran hoa tan (TDS) dugc phéan biét vai tong chat ran lo ling (TSS), trong d6
chat ran lo lung khdng thé lot qua mat sang hai micromet va van con lo ling vo han dinh
trong dung dich.

Xac dinh tong chit ran hoa tan trong nudc la mot trong nhirng chi tiéu danh gia chét
lugng cua n}ré’c dung trong thuc pham. Theo tiéu chuan tong chat ran hoa tan trong nu¢ dung
cho thuc pham khéng quéa 1000 mg/I.

2. Nguyén tac xac dinh tong chat rin hoa tan trong nwéc

Str dung may do tépg chat rin hoa tan TDS dé xac dinh tong chat rin hoa tan trong mau
nudc phan tich. Gia tri két qua dugce dua ra dudi don vi ppm tuong ttng mg/lit
3. Qui trinh xac dinh tong chat rin hoa tan trong nwéc

Quy trinh x4c dinhtdng chat ran hoa tan thé hién nhu hinh 12.1.

3.1. Chudn bi dung cu, thiét bi
3.1.1. Dung cu, thiét bj

Céc dung cu can chudn bj:

- Méy do ham luong tong chat ran hoa tan (TDS),

- Céc thuay tinh 500ml, nudc cat.

- Khan lau mém, sach.
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Chuan bi dung cu, may, thiét bi

\ 4
Chuén bj mau

Do tong chét rin hoa tan

Tinh va ghi két qua, bo céo thir nghiém

|

Vé sinh, sip xép dung cu, may

Hinh 12.1. Quy trinh xdc dinh téng chdt ran hoa tan

Hinh 12.2. Mdy do TDS cam tay va bat do TDS
*) Gigi thiéu vé mdy do TDS:

May do tong chat ran hoa tan TDS 1a mot cdng cu duoc thiét ké dé kiém tra méi truong
nuéc - xac dinh tong sb chat hoa tan (tong chat rin hoa tan) trong nudc (khoang san, mudi,
kim loai, cation, anion...). Gié tri két qua duoc dua ra dudi don vi ppm twong tng mg/lit.

Thiét bi do tong chat ran hoa tan TDS nay duoc trang bi ché do bu nhiét d6 tu dong, vi
thé két qua khong bi anh huong béi nhiét d6 nudc.

May do chat ran hoa tan TDS thuong duoc sir dung dé do tong sé chét rin hoa tan & cac
nuéc trong ho, ao, hd boi, noi san xuat nudc udng sach (nuéc udbng dong chai, nudc tinh
khiét, nuéc khoang), thuc pham, y té...
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Chu y: Cac may do tong chat ran hoa tan nay khong xac dinh nhitng hat do 1a loai gi va
ciing khong thé duogc sir dung dé kiém tra sy hién dién cua hda chit, chat gy 6 nhidm duoc
pham va diu vét caa thudce trir sau, thude diét co hay kich thich té...

3.1.2. Trinh ter thao tac

STT Tén cac thao tac Dung cu, thiét bi, vit tw Yéu cdu ky thudt

1 | Chuan bi va kiém tra | Céc thay tinh 500ml, nudc | Sach s& khéng co vét
cac dung cu cat nat, sir dung tot

Khan lau mém

2 | Chuan bj va kiém tra | May do ham luong tong Sach s&, hoat dong tot
s0 bo cac thiét bi chat ran hoa tan (TDS)

3.1.3. Cac chl Y Vé an toan lao déng
- Thao tac kiém tra dung cu va thiét bi phai dung theo hudng dan

- Khong dé 1an 16n céc dung cu thay tinh véi cac dung cu, thiét bi bang s va kim loai
khac.

3.2. Chudn bi mdu
3.2.1. Phwong phdp chudn bi miu

L4y mau nudc theo quy dinh hién hanh. Chuan bi mau tir mau duoc bao quan dé xac
dinh téng chat ran hoa tan cia nuéc.

HGt 100ml mau nude phan tich cho vao coc dé chuan bj tién hanh do.
Pbi véi mau c6 nhitng cin lo lang, can phai loc loai bo trude khi hit mau.

3.2.2. Trinh twr thao tac

STT | Tén céc thao tac Dung cu, thiét bi, vat tw Yéu cdu kj thudt
1 | Loc can lo ling - Phéu thay tinh Loc loai bo phan cin lo
- Gidy loc hing
2 | HOt miu nuéc - Pipet Hut chinh xéc thé tich
- Qua b6p cao su 1,00mI mau nu6c can phan
tich
- Binh tam giac 250ml . x L
Khong dé cho mau phan
tich roi vai ra ngoai.

3.2.3. C4c ch1 y Vé an toan lao déng
Thao tac str dung dung cu thay tinh phai thanh thao, tranh roi, o, va.

3.2.4. Cdc hw héng thwong gap nguyén nhan va cach khdic phuc
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Cac hw hong thwong

STT y
gap

Nguyén nhan

Céch khdc phuc

1 |[Thé tich mau nuéc
can hat khong chinh
Xac.

- Thao tac hit bang
pipet chua chinh xac

- Dung 6ng dong dé
dong 100ml

- Khéng dung 6ng dong dé
ldy mau nudc vi dng dong c6
d6 chinh xac khéng cao.

- C6 thé sir dung binh dinh
mérc 100ml dé ldy mau nuée
thay vi dung pipet dé hut
nhiéu lan.

3.3. Po tong chat réin hoa tan

3.3.1. Nguyén ly ciia may do TDS

Nguyén ly hoat dong ciia may do TDS thuc chat 1a cach do tinh dan dién cia nude dé

phan anh gia tri TDS cta nudc.

Do dan dién cua nudc 1a co lién quan tryc tiép dén nong do ion hoa cua cac chat ran hoa
tan trong nuGce. lon tir c&c chat rin hoa tan trong nudc tao ra kha ning dan dién cua nudéc, yéu

t6 ma co thé duoc do bang may do TDS.

Chi s6 TDS cuia nuéce la tong chét ran hoa tan trong nuéc hay l1a tong sé cac ion mang

dién tich bao gom khoang chat, mudi hozc kim loai ton tai trong mét khbi nude nhat dinh.

3.3.2. Trinh twr thao tac

STT Tén céac thao tac

Dung cu, thiét bi, vat
tw

Yéu cau ky thugt

1 | Cho miu vao céc thay
tinh

Céc thuy tinh 500ml

Mau nuée phén tich

Mau trong cdc phai ngap qua
16 tron trén than dién cuc

2 | Khai dong may

May do TDS

Bat nat khai dong

3 Do mau lan 1

May do TDS

Céc thuy tinh 500ml
chta mau nuéc phén
tich

Nhung dau dién cyuc vao dung
dich miu , khudy nhe va cho
két qua on dinh, doc va ghi
két qua.

4 Lam sach dién cuc

Nuéc cat, khin lau
mém

Rua dién cuc bang nuéc cat
roi lau khd bang khin mém
sach.

5 |Pomiulan2va3

May do TDS

Céc thuy tinh 500ml
chta mau nuéc phén
tich

Lap lai cac budc 1, 2, 3.

Doc két qua tong chat ran hoa
tan lan 2 va 3.
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STT Tén céc thao tac Dung cu, thiét bi, vat Yéu cau ky thugt

tw

Rua dién cuc bang nudc cat
réi lau khd bang khin mém
sach. Pay nap dién cuc

Miay do TDS, nudc cat,
khan lau mém

6 V& sinh dién cuc

3.3.3. Cac chl Y Vé an toan lao déng

- Sau khi str dung may do TDS, rtra dién cuc bang nuéc sach, nhung khong duoc co sat
dién cuc véi co, chdi hay vat cung.

- Truong hop khdng stir dung may do TDS trong thoi gian dai, nén thao pin ra khoi may.
Vi hda chét trong pin cii ¢6 thé 1am hong mach in cia may do.

3.3.4. Cdc hw héng thwong gap nguyén nhan va cach khdac phuc

sTT | Cle hggr‘)g thuong Nguyén nhan Céch khdc phuc

Chuan may véi cac dung
dich chuan phi hop Voi
ting loai may

1 |Ké qua do khong | May do chua duoc chuan.

dang tin cay

2 | Man hinh xuéat hién
giatri E7

bién cuc bi hong Thay dién cuc mdi.

3 | Ky hiéu pin yéu hién | May gan hét pin Thay pin méi

thi

3.4. Tinh toan va biéu dién két qua
3.4.1. Két qud

Téng chét ran hoa tan trong mau nudc dugc hién thi trén man hinh cia may do TDS vi
don vi hién thi 1a ppm (mg/l).

3.4.2. Trinh ty thao tac

STT | Tén céc thao Dung cu, thiét bi, Yéu cau ky thugt
tac vt tw
1 | Tinh két qua S6 ghi chép Két qua cudi cung duoc tinh tir trung
binh cong gia tri tong chét ran hoa tan
cua 3 lan do
2 | Ghikétquavao |- Phiéu két qua Ghi chinh xéac két qua
phiéuvaso luu | o0
3 | Béo céo thir - Mau Béo céo Béo c4o phai duoc ghi day du vé:
nghiém
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STT | Tén cécthao Dung cu, thiét bi, Yéu cdu kj thudt
tac vt tw

- Phuong phap thir nghiém

- Dung cy, thiét bi, hda chat thir nghiém
- Phwong phép chuin bi mau

- Céch tién hanh

- Két qua tong chét ran hoa tan trong
mau nudc phan tich

- Phén tich cac nguyén nhan gay sai sb
trong qua trinh xéac dinh va céch khac
phuc.

3.4.3. Cic hw héng thwong gép nguyén nhan va cach khéc phuc

STT | Cdc hw hong thwong gap Nguyén nhan Céach khdc phuc
1 | Két qua tong chat ran hoa | Mau chua dong nhét DPong nhat lai mau
tan cac lan do chénh léch
nhau qua Ion

3.5. Vé sinh, sdp xép dung cu, may, thiét bi
3.5.1. Nguyén tdc thgec hién
a. Phwong phap vé sinh dung cu:

Dung cu chu yéu Ia thay tinh, duoc rira bang xa phong va dung chéi dé lay chat ban
trong dung cu, sau dé rira sach bang nuéc may, cudi cing trang qua nudc cit. Sau do, dugc
sdy khd & nhiét do 105°C, 1 gio.

b. Phwong phdp vé sinh cac thiét by:

May do TDS: Dung gidy mém tham lau sach bé mat va xung quanh may (theo tai liéu
k¥ thuat). Vé sinh dién cuc va dung cu chira mau sach sg.

3.5.2. Trinh tw thao tac

STT | Téncacthaotac | Dung cu, thiét bi, vit Yéu cau ky thugt
tw
1 | Vésinh dung cu Céc thay tinh 500ml Phai dugc ria sach, khong con
thay tinh s6t mau phan tich.

Dung cu thay tinh phai dugc say
kho (105°C, 1 gio)

Séap sép theo quy dinh
3 | Vésinh, sip xép May do TDS Cac bo phan cua thiét bi: dung
may, thiét bi cu chira mau, dién cuc phai sach,

khong duoc bAm mau phan tich.
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STT | Téncacthaotac | Dung cu, thiét bi, vit Yéu cau ky thugt

tw

May do dugc dat ding noi quy
dinh.

3.5.3. Cac chl Y Vé an toan lao déng
- Can than tranh 1am v& dung cu thay tinh khi vé sinh.
- Tranh lam v& dién cuc khi vé sinh may.

3.5.4. Cdic hw héng thwong gép nguyén nhan va cach khéc phuc

st | Cdehw h;d”pg thirong Nguyén nhan Céch khdc phac

Sap xép dung cu thuy tinh
dung noi quy dinh

Dé 1an 16n dung cu thuy
tinh voi cac dung cu
sanh sir kim loai khac

1 | Bévddungcu

4. Thwe hanh xac dinh téng chét rin hoa tan trong nwéc

STT | Tén cic bwéc | Dungcu, thiétbi, | Yéucaukjthugt | Cacchdyvéan
cong viéc vt tw toan lao dong
1 Chuén bi va Céc thuy tinh Sach s&, khong c6 Khong dé 13n 1on
kiém tra cac 500ml, nu6c cat | vét nat, s dung tot | cac dung cu thuy
dung cu Khan lau mém tinh V.(')’I cgc qung
Cu, thiét bi bang
st va kim loai
khac
2 Chuéan bi va May do ham Sach s&, hoat dong | Thao tac kiém tra
Kiém traso bd | lwong tong chat | tot dung cu va thiét
c4c thiét bi ran hoa tan (TDS) bi phai dtng theo
huéng dan
3 Chuan bi mau | Céc thay tinh Mau trong cdc phai

500ml

Mau nu6c phan
tich

ngap qua 15 tron trén
than dién cuc

Khoi @dong may

My do TDS

Bat nut khoi dong

Do mau lan 1

May do TDS

Céc thay tinh
500ml chira mau
nuéc phan tich

Nhung dau dién cuc
vao dung dich mau,
khuay nhe va che két
qua 6n dinh, doc va
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STT | Tén cdc bwéc | Dungcu, thiétbi, | Yeéu cdu kjthugt | Cécchlyvéan
cong vigc vt tw toan lao dong
ghi két qua.

6 | Lamsach dién | Nudc cat, khan Rua dién cuc bang | Rua dién cuc

cuc lau mém nudéc cat roi lau khd | bang nuée sach,
bang khin mém nhung khong

sach. duoc co sat dién

cuc Vi co, chdi
hay vat cting

7 | Pomiulan 2 va | May do TDS Lip lai cac budc 1,

3 Céc thuy tinh 2,3.
500ml chira mau | Boc két qua téng
nuéc phan tich chét ran hoa tan lan
2va3.

8 | Vé sinh dién cuc | May do TDS, Rua dién cuc bang | Truong hop
nudc cat, khin lau | nudc cat roi lau khd | khong sir dung
mém bang khin mém may do TDS

sach. Pay nap dién | trong thoi gian
cuc dai, nén thao pin
ra khoi may.

9 | Tinh két qua S6 ghi chép Két qua cudi cung

dugc tinh tir trung
binh cong gia tri
tong chat ran hoa tan
cua 3 lan do
10 | Vésinh, sip xép | Tat ca dung cu, Céc dung cu, thiét bi | Bé v& dung cu

dung cu, thiét bi

thiét bi da st
dung

phai dugc vé sinh
phu hop, sach s€ va
Sép Xép ngan nép

Lau chai, sap xép
dung cu thiét bi
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Bai 13. XAC PINH HAM LUQNG FLO
(Phwong phap so mau)
Muc tiéu:
- Lyra chon duoc c&c dung cu, thiét bi xac dinh ham lwong Flo pha hop;
- Str dung dugc may so mau, can phéan tich thanh thao;
- Thuc hién xac dinh ham lugng Flo theo dung trinh tu, chinh xac va an toan;
- Tinh két qua ham luong Flo chinh x&c;
- V& sinh, sip xép dung cu, thiét bi theo quy dinh.
Y nghia xdc dinh ham lwong Flo trong nwéc

Flo 1a mot chat cuc doc, anh hudng truc tiép dén su phat trién cua ndo bo. Tuy nhién
hau hét moi nguoi déu khdng biét dén tac hai cua flo hodc biét nhung khong thé kiém soat
dugc ham lugng flo cho phép co trong nudc.

Quy trinh xac dinh ham luong Flo trong nuoc

Quy trinh xac dinh ham lugng Flo trong nudc dugc trinh bay ¢ hinh 9.1.

Chuan bi dung cu, thiét bi

\ 4

Chuan bi héa chét

\ 4

Chuan bi mau

\ 4

Pha day dung dich tiéu chuan

\4

Do d6 hip thu

\ 4

Dung dudng chuan
Tinh két qua, ghi b4o céo thir nghiém

}

V& sinh, sap xép dung cu

Hinh 13.1. Quy trinh xdc dinh ham heong flo bang phwong phédp so mau
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1. Chuén bi dung cu, thiét bj

Flo (Florua) 1a mét hop chat doc hai, anh huong truc tiép dén su phét trién cua xuong.
Néu nhu tiép xtc va sir dung ngudn nude nhigm flo ndy trong mot thoi gian dai s& gay 1én dau
xuong, giy xuong, sdu ring, rang yéu va ting kha ning ung thu

Theo tiéu chuan nuéc udng quy dinh ham luong Flo trong khoang 0,7-1,5 mg/l.

Nguyeén tdic xdc dinh ham liwong Flo trong nuéc bang phwong phdp so mdu

Nguyén tic co ban cia phuong phap nay 1a: Natri alizarin sunfat trong méi truong axit
tao vé6i thori hodc zirconi mot phiac mau do, phic nay két hop véi ion florua (F-) cho mét
phic mau vang. Xac dinh ham lugng florua theo cuong do mau.

1.1. Dung cu, thiét bi

Céac dung cu va thiét bj can chudn by:

- May so mau do dugc budc séng 530nm, cuvet co bé day 5-10cm

- Bo chung cét 16i cudn hoi nude: 6ng sinh han, binh cau, binh hing

- Ong dong, dng nghiém.

- Binh dinh mac 100ml; pipet 1m, 2ml, 10ml.

- Tu sy
- Bép dun binh cau

- Lo nung

Hinh 13.2. Quang phé ké tir ngogi

1.2. Trinh tw thao tac

Hinh 13.3. Cuvet thach anh

STT | Tén céc thao tac Dung cu, thiét bi, vt twr Yéu cau ky thudt
1 | Chuan bivakiémtra | - Bo chung cat 16i cubn hoi | - Sach s& khéng c6 vét

cac dung cu

nudc: 6ng sinh han, binh cau,
binh hing

- Binh dinh mc 100ml; pipet
Im, 2ml, 10ml; 6ng dong,

nat, st dung tot
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STT | Tén céac thao tac Dung cu, thiét bi, vét twe Yéu cdu kj thudt
bng nghiém.
2 | Chuanbijvakiémtra |- May so mau (kém cuvet | Phai duoc kiém tra va phai

cac thiét bi

thach anh)
- Bép dun binh cau
- Tu say

- Lo nung

trong tinh trang hoat dong
tot

Phu hop vai phép thu

1.3. Cac ch( y vé an toan lao dgng

- Thao tac kiém tra dung cu va thiét bj phai dang theo huéng dan.

- Khong dé 1n 16n cac dung cu thay tinh véi cac dung cu, thiét bi bang st va kim loai

khac.

- Phai chli ¥ vé an toan dién khi kiém tra may so mau, ti sdy, bép dién: khong dé day

dién uét, tay u6t cham vao 6 dién, phich cam dién.

1.4. Cdc hw héng thwong gap nguyén nhan va cach khdc phuc

STT

Cac hw hong thuwong
9ap

Nguyén nhéan

Céch khdc phuc

Bé v& dung cu

Pé chung dung cu thay
tinh véi cac dung cu bing

Khéng dé 1an 1on céc dung
cu thay tinh véi cac dung

dong khi khoi dong

1 - - N \ - -
su, kim loai cu bang st va kim loai
khac
May so mau, ta sdy, | Do hg cac mdi dién Kiém tra day dién, 6 cam
2 | bép dién: khong hoat dién va thay day dién néu

can

2. Chuin bi hda chat
2.1. Hoa chdt

a. Héa chdat can chudan by:
- NaOH

- Bac sunfat

- Acid nitric

- Acid sunfuric

- Alizarin sunfonat ZnOCl,. 8H,0

- Natri florua

- Cét sach
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b. Cach pha cac dung dich:
*) Céch chudn bj thudc ther ziriconializarin:

- Can chuan bj cac hda chit: dung dich natri hidroxit 0,1 N, cat sach nung & 600°C, bac
sunfat tinh khiét, acid nitric 0,25 N, acid sunfuric 1 : 2, dung dich alizarin sunfonat 90 mg/l.

- Dung dich dém gom:
(1). Axit monocloraxetic 0,4 M chuén bi nhu sau:

Hoa tan 37,3 g axit monocloraxetic loai tinh khiét phan tich v6i nudc cat dén da 1000
ml.

(2). Dung dich natri hidroxit 0,2 N
Tron hai dung dich (1) va (2) theo tilé 1 : 1
Dung dich zirconi clorua 0,001 M.

Hoa tan 0,3 g ZnOCl,. 8H,0 loai tinh khiét phan tich trong 50 ml nudc cat. Thém
33,3ml axit sunfuric dic, tinh khiét. Lac manh. Sau khi 1am lanh thém nudc cat dén du 1000
ml.

Béo vé dung dich trong chai mau. Sau 1 gi¢ dung dich c6 thé sir dung duorc.
*) Céch pha dung dich florua tiéu chuan:

Hoa tan 0,221g natri florua da say kho ¢ 105°C trong nudc cat va thém nudc cat dén
1000 ml (Iml dung dich nay chaa 0,1 mg F).

Pha lo&ng dung dich 10 lan dé c6 dung dich, trong d6: 1ml dung dich nay chtra 0,01 mg

c. Dung cuy, thiét b;:

- Binh dinh mirc 2000ml, 100ml
- Céc thuy tinh

- biia thuy tinh

- Cén phan tich

- Tu say

- Lo nung

|

|

) =

Hinh 13.4. Binh dinh muc Hinh 13.5. Lo nung
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Hinh 13.6. Diia thuy tinh

2.2. Trinh t thao tac

Hinh 13.7. Can phan tich

STT Tén cac thao tac Dung cu, thiét bi, vét te Yéu cdu ky thudt
1 | Kiém tra hoa chat NaOH, cat sach, bac sunfat, | Hda chat tinh khiét, con
acid nitric, acid sunfuric, nhén, dang tén goli
dung dich alizarin SL_mfonat Hoa chét con han sir
ZnOCl,. 8H,0, natri florua dung
2 | Chuan bj dung dich NaOH 0,1N
2.1 | Can hoa chat - Hoa chat NaOH tinh khiét | Hoa chat NaOH duoc
- Cée Catl Chll’]h xac_:40,4 g (do
chinh xac 10™g)
- Cén phén tich o, )
Hoéa chat NaOH khong
dugc do ra ngoai khi can.
2.2 | Hoa tan hoa chat - Nuéc cat NaOH phai duoc hoa tan
- Piia thay tinh hoén toan trong nudc cat
2.3 | binh mtc - Binh dinh mac 100ml - binh murc dung vach
- Nuéc cat - Lac déu
2.3 | Cho dung dich NaOH | - NaOH 0,1N Dung dich NaOH 0,1N
0,1N vao lo chira - Lo chia sau k}}i pha dlquc’ cho vao
lo khd sach c6 dan nhan
(tén chat chuan, ngay
pha, nguoi pha)
3 | Chuan bi dung dich acid H,SO4 1:2
3.1 | Liy hoa chat - Héa chat H,SO,dam dac | Hat chinh xac 10ml

- Binh tam giac 250ml
- Pipet

H,SO,4 dam dac cho vao
binh tam giéc c6 san
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STT Tén céc thao tac Dung cu, thiét bi, vét tw Yéu cdu kj thudt

- Nuéc cat 20ml nudc ct.

Héa chat H,SO4khéng
duogc d6 ra ngoai khi pha

3.2 | Cho dung dich H,SO, | - Dung dich H,SO,4 1:2 Dung dich H,SO,4 1:2 sau

1:2 vao lo chira - Lo chira khIA pha du:c;rc c\ho v,ao ,Io
kho sach c6 mau c6 dan
nhan (tén chat chuan,
ngay pha, nguoi pha)
4 | Chuan bj dung dich zirconi clorua 0,001 M

4.1 | Cén hoa chat - Hoa chéat ZnOCl,. 8H,0 Hoda chat ZnOCl,. 8H,0

tinh khiét dugc can chinh xac 0,3 g

_ Ce (46 chinh xac 10™g)

- Can phan tich Hoa chat ZnOS:Iz. 8H2\C_)
khong dugc do ra ngoai
khi can.

4.2 | Hoa tan hoa chat - Nudc cat ZnOCl,. 8H,0 phai duoc

- Piia thiy tinh hoa tan,hoan toan trong
nuGC cat

4.3 | Thém hoa chat - Acid sunfuric dam dac Thém 33,3ml acid
sunfuric dam dic, lic
manh
Lam lanh

4.4 | Binh muc - Binh dinh mic 12000ml - binh murc dung vach

- Nudc cét - Lic déu

4.5 | Cho dung dich zirconi | - Zirconi clorua 0,001 M Dung dich zirconi clorua

clorua 0,001 Mvao lo | Lo chira 0,001 M Sal\J khi ph?
chaa duoc cho vao lo kho sach
c6 dan nhan (tén chat
chuan, ngay pha, ngudi
pha)
5 | Chuan bi dung dich dém
5.1 | Chuén bj acid - acid monocloraxetic Hoa tan 37,3 g axit

monocloraxetic 0,4 M

- Nudc cét

- Binh dinh mac 1000ml

monocloraxetic véi nudc
cat
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STT Tén céc thao tac Dung cu, thiét bi, vét tw Yéu cdu kj thudt
- Pinh mtrc d&én vach
- Lic déu
- Cho vao binh chtra, ghi
nhan (ngay pha, nguoi
pha, tén hda chat)
5.2 | Chuan bi NaOH 0,2N | - NaOH Hoa tan 0,8 g NaOH véi
- Nudéc cit nugc cat
- Binh dinh mitc 100m| - Binh mire dén vach
- Lac déu
- Cho vao binh chua, ghi
nhéan (ngay pha, nguoi
pha, tén hda chat)
5.3 | Tron hai dung dich - Acid monocloraxetic 0,4 M | Tron hai theo ti 1€ 1:1
vira pha - NaOH 02N
- Pipet
5.4 | Cho dung dich déém - Dung dich dém Dung dich dém sau khi
vao lo chira - Lo chira pha du,(jc ’cho vNao I? kho
sach c6 dan nhan (tén
hoa chat, ngay pha,
nguoi pha)
6 | Chuan bi dung dich florua tiéu chuan
6.1 | Say natri florua - Natri floruatinh khiét Say & nhiét do 105°C
- Tu say Thoi gian say: 1 gio.
6.2 | Can hoa chat - Hoa chét natri floruada sy | Hoa chét natri florua da
- Cée say duoc can (,:hl'nh,xéc
0,221g (d6 chinh x&c 10
- Cén phan tich 4
g)
Hoa chét natri florua da
say khong duoc d6 ra
ngoai khi can.
6.3 | Hoa tan hoa chat - Nudc cat natri florua phai duoc

- Diia thuy tinh

hoa tan hoan toan trong
nudc cat

147




- Cén phan tich

STT Tén céc thao tac Dung cu, thiét bi, vét tw Yéu cdu kj thudt
6.4 | Binh mac - Binh dinh mac 1000ml - binh muc dung vach
- Nuéc cét - Lac déu
6.5 | Cho dung dich Florua | - Florua tiéu chuan Dung dich Florua tiéu
tiéu chuan vao lo Lo chia chuén‘ sau khi pha dugc
chtra cho vao lo kho sach cé
dan nhan (tén chét chuan,
ngay pha, nguoi pha)
7 | Phalo&ng Florua tiéu chuan
7.1 | LAy hoa chat - Hoa chét Florua tiéu chuan | Hat chinh xéac 10ml
vira pha Florua tiéu chuan cho
- Binh tam giac 250ml vao binh dinh rmic
100ml.
- Pipet ) . .
) Haéa chat Florua tiéu
- Nugc cat chuankhong dugc do ra
ngoai khi pha
7.2 | Binh muc - Binh dinh mac 100ml - binh muc dén vach
- Nuéc cat - Lac déu
7.3 | Cho dung dich Florua | - Dung dich Florua pha Dung dich Florua pha
pha lodng vao lo chua | loang lodng sau khi pha dugc
- Lo chia cho vao lo kho sach cé
’ mau c6 dan nhan (tén héa
chat, ngay pha, nguoi
pha)
8 | Saycat - Cét sach Nung & 600°C
- Lo nung Thaot gian nung 2 gio.
9 | Vésinhdung cy, can | - Dung cu thuy tinh Céc dung cu thuy tinh

phai rira sach va siy kho
& 105°C, 1 gioy

Can phai dugc vé sinh
theo tai liéu huong dan

2.3. Céc chl Y Vé an toan lao dgng

x(c vé&i hoa chit.
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- Can than khi tiép xdc véi acid H,S04 dam dic.
- Thao tac sir dung can phan tich, 16 nung, ta siy dung huéng dan.

2.4. Cdc hw héng thwong gap nguyén nhan va cach khéc phuc

Cdc hw hong
thwong gap
1 |[Hoéa chat bi hu | Dung lo thay tinh trong sudt dé | Bao quan thudc thir
hong dung céc hoa chatdé bi phan |trong lo thay tinh mau
hiy du6i tac dung cua anh sang | ti va dé trong toi.

nhu thudc thir

STT Nguyén nhan Céch khdc phuc

3. Chuin bi miu
3.1. Phwong phdp chudn bi miu

Néu ham luong florua trong nudc nhé hon 0,4 mg/l can phai so bo lam gidu mau. Liy
200 ml nudce da loc cho vao bat st cho 2 giot phenolphtalein thém tirng giot NaOH 0,1N cho
dén khi 16 phan tng kiém. Cho thém vai giot nita. Pun nhe cho hdn hop bay hoi dén khi con
50 ml rdi chuyén vao binh cat (B) nhu hinh v&.

Hinh 13.4. So' d6 hé thong chung cat Flo bang 16i cuén hoi nuwéc

Néu ham luong florua 16n hon 0,4 mg/l ta 14y mot lwong mau nude sao cho trong do
chura tir 0,04 - 0,4 mg/l nhung khong qua 100 ml. Cho vao d6 vai vién dé bot va 0,1 dén 0,2 g
cat.

Thém 0,2 — 0,5g bac sunfat néu nudc chta clorua. Cho vao binh tir tir 25 ml acid
sunfuric 1:2.

Trong binh A d6 nudc cit dén 2/3 binh, cho vao d6 vai vién da bot, dun s6i binh A.

Khi binh A séi, hoi nudc bde sang binh B, dun binh B va bit dau cét florua theo phuong
phap cét kéo (hay phuwong phap 16i cuén hon nuéc).
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Trong qua trinh cét phai theo ddi nhiét d6 nghiém ngat. Dung dich cat phai dung & nhiét
d6 138 - 140°C. Tbc do cét phai dat 70 giot/phit. Khi ndo cat du 100 ml thi nging cat. Nudc
ct c6 chira florua dem xac dinh bang phuwong phap so mau.

3.2. Trinh t thao tac

STT | Tén cac thao tac Dung cu, thiét bi, vét tr Yéu cdu ky thudt
1 | Kiém héa mau Nudc phan tich, NaOH, Thé tich mau nudc phan
phenolphtalein tich: tuy vao ham luong
florua c6 trong mau (nhung
khéng qua 100ml)

Dung dich c6 mau hong
dam

2 | Lap hé théng chung | Binh cau 500ml, ng sinh | Lip dung so dd, dam bao hé
cat nhu hinh 8.1 han, binh tam giac, cac théng kin gitta cac khop ndi
dng ndi bang thay tinh

3 | Thém hoa chat vao | Bac sunfat, acid sunfuric Khdi luong céc hoa chat:

binh cat B 1.2, cat Bac sunfat: 0,2 — 0,5g, acid
sunfuric 1 : 2: 25ml, cét:
0,2g.
5 | Thém nudc cit va da | Nudce cat, da bot Thé tich nuéc cét trong binh
bot vao binh A A: 2/3 binh, da bot vai vién.
6 | Chung cat Bép dun binh cau, h¢ Nhiét d 138 - 140°C. Téc
théng chung cat 16i cudn do6 cét phai dat 70 giot/phdt.
hoi nuéce Thé tich nuéc dat 100 ml thi
ngung cat.

3.3. Cac chl Y Vvé an toan lao déng

- Tuan tha cac quy dinh an toan, c6 bao ho lao dong nhu ging tay va khau trang khi tiép
xuc véi hoa chat,

- Khi ldp bo chung cét Flo can thao tc nhe nhang, bdi tron cac khép ndi.

- Can lam sach may chung cit mdi khi may ngirng lam viéc trong it ngay.

- Thém da bot vao binh cét néu dung dich sbi qua manh.

3.4. Cdc hw héng thwong gap nguyén nhan va cach khdc phuc

st | CUe h;;s thuong Nguyén nhan Céch khdc phac
1 | Mau bj bién d6i Khong phan tich miu | Tién hanh phan tich ngay
trong vong 24 h sau khi | hoac c6 bién phap bao quan
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Cac hw hong thuwong

5 Nguyén nhan Céch khdc phuc
gip guy p

STT

ldy mau vé phu hop

4. Pha ddy dung dich tiéu chuan
4.1. Nguyén téic thuc hién
- Phirong phdp pha dung dich tiéu chudn:

Cho dung dich florua 0,01mg/ml véi thé tich ting dan vao cac binh dinh mic 100ml va
lan luot cho thém cac thudc thir nhu trinh bay trong bang dudi day:

Bdng 9.1: Lwong cdc hda chat can dimg dé xday dung dieong chuan Florua

Binh sé

Dung dich

Dung dich florua tiéu
chuén 0,01mg/ml, ml

Nude cat, ml 89 885 | 8 | 875 | 87 86 85 84
Dung dich dém, ml 5 5 5 5 5 5 5 5

Dung dich Alizarin

sunfonat 90mg/I, ml > > > > > > > >

Ziriconi clorua 0,001M, 1 1 1 1 1 1 1 1

ml

Florua twong trng, mg/I 0 005|010 |015| 02 | 0,3 | 04 | 05

Lac tron can than. Bé yén 20 pht.

4.2. Trinh tg thao tac

STT Tén céc thao tac Dung cu, thiét bi, vt tw Yéu cau ky thugt

1 | Chuan bj day dung dich | Binh dinh mac 100ml, | - Panh s6 tht tu cac binh
florua chuan trong 8 |dung dich florua chuan | dinh muc tir 1-8.

binh dinh muc lam viéc 0,01mg/ml - Cho I4n Tuot dung dich

florua theo thé tich ting
dan vao cac binh dinh muc
tr1-8:0-05-1-15—
2-3-4-5(ml)

2 | Lan luot cho cic héa | Binh dinh muc, pipet, | Thé tich cac hoa chat cho
chat theo thu tuy vao | dng dong; nudc cat, dung
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STT Tén céc thao tac Dung cu, thiét bi, vét twe Yéu cdu kj thudt
trong cac binh dinh | dich dém, dung dich | vao cac binh dinh muc:
muc Allzarlrl sunfgnat QOmg/I, - Nude cAt: them vao céc

dung dich Ziriconi clorua binh dinh mic cho di 89

0,001M
ml
- Dung dich dém: 5ml
- Dung dich Alizarin
sunfonat 90mg/I: 5ml
- Dung dich Ziriconi
clorua 0,001M: 1ml

3 | Lic tron can than, dé | Day dung dich florua | Thoi gian dé yén 20 phut
yén chuan tir 1-8

4.3. Cac chl Y vé an toan lao déng

Tuan tha cac quy dinh vé an toan lao dong khi st dung hda chét.

4.4. Cdc hw héng thwong gap nguyén nhan va cach khdc phuc

binh dinh muc khdng
dat dén vach sau khi
cho tat ca cac hoa chat
vao

thiéu chinh xac

Ty | Chehu h;;j thuong Nguyén nhan Céch khdc phuc
1 | Cac dung dich trong | Qua trinh hat héa chat | Bam bao thao tac hat cac

hda chat chuin xac.

5. Xay dwng dwdng chuin

5.1. Nguyén tic thuc hign

Sau 20 phut tién hanh do d6 hap thy anh sang cua 8 dung dichtrén may so mau & budc
song 530nm vdi cuvet Scm. Dya vao két qua do duogc, dung dd thi duong chuan voi mot truc

biéu thi ham lugng florua (mg/1), con truc kia 1a mat d6 quang tuong tng.
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Hinh 13.5. Puong chudan biéu thj su phu thugc ham leong florua vao mdr dg quang

5.2. Trinh tw thao tac

(hinh minh hea)

STT

Tén cac thao tac

Dung cu, thiét bi, vét tr

Yéu cdu kj thudt

1

Khoi dong may so mau

May so mau

Cuvet khong dugc co
trong may so mau trudgc
khi khoi dong.

Két ndi may so mau
dung nguon dién

Bat may, phai cho may
6n dinh 15 phit

Chon buéc song, ché do
do

May so mau

Chon  budc

530nm

Ché do do 1a d6 hap thy
(A)

song

Kiém tra may so mau
véi nude cat

- May so mau
- Cuvet thach anh

- Nudc cat

Cho cuvet vao khoang
ding khoang chuta
cuvet cua may

Kiém tra d6 hip thu
(A) cua nudc cat, chinh
may dé A=0.000

Po mat d quang cua
day dung dich florua
tiéu chuan

DAy dung dich huyén phi
chuan tir 1-8, My so mau,
cuvet 5cm, nudc cat, khan

- Cai dat budc song
530nm

- Cho dung dich can do
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STT

Tén cac thao tac

Dung cu, thiét bi, vét twe

Yéu cau ky thugt

lau mém sach

vao khoang 2/3 cuvet

- Boc gi4 tri mat do
quang khi d3 6n dinh

- Po l3p lai 3 lan dé lay
két qua trung binh

Lap dudng chuan

May vi tinh, s6 ghi chép

Puong chuan phai
tuyén tinh

5.3. C4c chl y Vé an toan lao dgng

- Tuén tha cac quy dinh vé an toan lao dong khi sir dung hda chat.

- Khi str dung may so mau phai theo dung huéng dan nhur:

+ Kiém tra thiét bi trudc khi sir dung.

+ Cai dit cac thong sb ky thuat dang theo yéu cau.

+ Thao tac phai nhe nhang, chinh xac.

5.4. Cdc hw héng thwong gap nguyén nhan va cach khdc phuc

STT

Cdc hw hong thwong gap

Nguyén nhéan

Céch khdc phuc

s6, dan dén duong chuan
khong tuyén tinh

chua chinh x4c

- Thao t&c hat cac dung
dich khéng chuan xac

- Khéng trang lai cuvet
bang dung dich can do
sau khi trdng cuvet voi
nude cat

- Huyén pha bj ling dén
dén mau khong ddng nhat

1 |Gia tri mat d6 quang | May chua on dinh May so mau phai duogc
khong 6n dinh khoi dong on dinh 15
phit truéc khi tién hanh

do mat do quang
2 | Gia tri mat d6 quang bi sai | - Pha dung dich chuan | - Pha lai dung dich chuan

cho chinh xac vé nong d6
- bam bao thao tac hut
céc hoa chat chuan xéac

- Trang lai cuvet bang
dung dich can do trudc
khi do mat d¢ quang

- Lic ky dung dich huyén
phu tiéu chuan truge khi
do mau va thao tac phai
nhanh.

6. Po mat do quang cia mau

6.1. Phuwong phdp thuc hién

Hut mot luong mau sao cho luong florua nam trong khoang 0,005 + 0,05mg. Thém

nude cat dén 70 + 80ml, 1an lugt thém 5ml dung dich dém, Sml dung dich Alizarin sunfonat
va 1ml Ziriconi clorua. Pinh mutrc dén vach, lic ky. Sau 20 phut do mat do quang cua dung

dich ¢ budc song 530nm, cuvet Scm.
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bang nudc cat.

6.2. Trinh tw thao tac

STT | Tén cac thao tac

Dung cu, thiét bi, vét te

Yéu cau ky thugt

1 | Chuan bi mau trong
binh dinh muc

Binh d@inh mac 100ml, pipet

Chuan bi mét thé tich mau
sao cho lugng florua ndm
trong khoang 0,005 +
0,05mg.

2 | Lan luot cho c4c héa
chét theo tht tu vao
trong binh dinh muc

Binh dinh mtc, pipet, 6ng
dong; nudc cét, dung dich
dém, dung dich Alizarin
sunfonat 90mg/l, dung dich
Ziriconi clorua 0,001M

Thé tich cac hoa chat cho
vao binh dinh mc chira
mau:

- Nuéc cat; thém vao cho
du 89 mi

- Dung dich dém: 5ml

- Dung dich Alizarin
sunfonat 90mg/I: 5ml

- Dung dich Ziriconi
clorua 0,001M: 1ml

— Thé tich dung dich
téng cong: 100ml

3 | Léc tron can than, dé
yén

Mau phan tich

Thoi gian dé yén 20 phat

4 | bo mat d6 quang cua
dung dich mau

Mau phan tich, May so mau,
cuvet 5cm, nuéc cat, khin
lau mém sach

- Cai dat budc song
530nm

- Cho dung dich mau vao
khoang 2/3 cuvet

- Boc gia tri mat d6 quang
khi da 6n dinh

- Po 13p lai 3 lan dé lay
két qua trung binh

5 | Lam song song mot
mau tring

Lap lai cac thao tac
trén nhung thay mau
nudc phan tich bang
nudc cat

Binh dinh muc, pipet, ng
dong; nudc cat, dung dich
dém, dung dich Alizarin
sunfonat 90mg/l, dung dich
Ziriconi clorua 0,001M;
Mau phan tich, May so mau,
cuvet 5cm, nudc cat, khan
lau mém sach

Do 1ap lai 3 lan dé lay két
qua mat do quang trung
binh cia mau tring
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STT | Tén cac thao tac Dung cu, thiét bi, vét te Yéu cdu kj thudt

6 | Ghikét qua do do hip | - May so mau Két qua do d6 hap thu
thu duoc tinh trung binh va

- Sb ghi ché
; P phai dugc ghi chinh xac

6.3. Cac chu Y Vé an toan lao dpng
- Khi sir dung may so mau phai theo ding huéng dan nhu:
+ Kiém tra thiét bi truéc khi sir dung.
+ Cai dat cc thong sb ky thuat dung theo yéu cau.
+ Thao tac phai nhe nhang, chinh x&c.
- Tuén tha cac quy dinh vé an toan lao dong khi sir dung hda cht.

6.4. Cdc hw hong thwong gap nguyén nhan va cach khdc phuc

sTT | Cle hggr‘)g thuong Nguyén nhan Céach khdc phuc
1 | Gia tri mat d6 quang | May chwa 6n dinh May so mau phai dugc khoi
khong 6n dinh dong on dinh 15 phat trudc
khi tién hanh do mat do
quang

2 | Do hip thu thay d6i | Dung céc cuvet khac | Dung mot cuvet
dang ké gitra cac lan | nhau
do

3 | Do hip thu giam dan | Cuvet c6 bot khi Dung pipet cho mau vao
cuvet

7. Tinh két qua, ghi két qua va viét bao céo thir nghiém
7.1. Cong tharc tinh két qua

Phwong phap tinh:

Tir duong chuan di 1ap, st dung phuong phap binh phuong cuc tiéu dé 1ap phuong trinh
duong chuan y=ax+b. (Hoac c6 thé st dung phan mém excel trong may vi tinh dé 1ap phuong
trinh duong chuan)

Ham luong florua (X) biéu dién bang mg/1 tinh theo cong thirc:

C.1000
X =
\Y

Trong do:
C : ham luong florua tim duoc theo dudng chuan, tinh bang mg.
V : thé tich mau nudc 1y dé phan tich, tinh bang ml.
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7.2. Trinh t thao tac

STT Tén céc thao tac Dung cu, thiét bi, vat Yéu cdu kj thuat
tw

1 Dua vao phuong trinh | May vi tinh, s ghi Tinh dang ham lugng flo
duong chuan va két chép tim duoc theo dudng chuan
qua do mat do quang
ctia mau thir

2 Ghi két qua vao phiéu | - Phiéu két qua Ghi chinh xac két qua
va so luu - S8 Iuu

3 Bao cao thir nghiém - Mau Béo céo B4o céo phai duoc ghi day

du vé:
- Phuwong phap thir nghiém

- Dung cy, thiét bi, hda chat
thir nghiém

- Phuong phéap chuan bj
mau

- Céch tién hanh

- Két qua mat do quang cua
mau thtr va cac miu chuan

- B6 thi duong chuan
- Két qua ham luong flo

- Phén tich cac nguyén nhén
gay sai sb trong qua trinh
xéc dinh va cach khic phuc.

7.3. Cdc hw héng thwong gap nguyén nhan va cach khéc phuc

STT C“"””’h;;f thuong Nguyén nhan Cach khdic phuc
1 | Két qua xac dinh d6 dyc | Phuong trinh duong | Kiém tra lai cach lap

khéng chinh xac

chuén chua chinh xac

phuong trinh duong chuan

8. Vé sinh, sap xép dung cu, may, thiét bi

8.1. Nguyén téc thec hién

a. Phuong phdp vé sinh dung cu:

Dung cu thay tinh dugc rira bang xa phong va dung chéi dé 1y chét ban trong dung cu,
sau do6 rira sach bang nudc may, cudi cung trang qua nudc cit. Sau do, duoc sdy khd & nhiét
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d6 105°C, 1 gio.
b. Phurong phdp vé sinh cac may, thiét b:

- Can phan tich: Dung gidy mém tham lau sach bé mit can va xung quang khu vyc can
(theo tai lidu ky thuat)

- May so mau: Dung khin mém lau bén trong va bén ngoai may sau khi nging may
(theo tai liéu k¥ thuat). Cuvet duoc rira sach dé rao, cho vao hop

- Lo nung, ta sdy: Vé sinh sach bén trong va ngoai may sau khi tit may lam ngudi.

8.2. Trinh tw thao tac

STT Tén céc thao tac Dung cu, thiét bi, vat Yéu cdu kj thuat
fw

1 V¢ sinh dung cu thuy Binh dinh mac 100ml; | Phai duoc rira sach,
tinh pipet 1m, 2ml, 10ml; khong con s6t mau phan
6ng dong, 6ng nghiém | tich.

Bo chung ct Dung cu thay tinh phai
dwoc siy khd (105°C, 1
gio)
Sap sép theo quy dinh
2 | Vésinh, sap xép may, - Méy so mau Cac bo phan cua thiét bi
thiét bi - L6 nung phai sach, khong dugc
, s6t lai mau vat.
- Tu say

Cac may, thiét bi duoc

- Can phan tich dat dang noi quy dinh.

8.3. Céc chl Y Vé an toan lao dgng
- Can than tranh 1am v& dung cu thay tinh khi vé sinh.
- Bép dién, quang pho ké phai dugc ngirng may, rat day ngudn, réi méi dugc vé sinh.

- Chu ¥ an toan dién khi vé sinh bép dién, may so mau khong dé day dién uét, tay uét
cham vao 6 dién, phich dién.

8.4. Cdc hw héng thwong gap nguyén nhan va cach khéc phuc

Cac hw hong thuwong

STT 0 Nguyén nhan Céach khdc phuc
1 | Canbi I6i Tat may khdng dung | Tat can theo huéng dan
theo hudng dan cua tai | cua tai liéu k¥ thuat
liu k¥ thuat

Phai tit can roi moi duoc
Vé sinh khi chua tit can | vé sinh

2 | May so mau, 10 nung, ta | Vé sinh khoéng dang | Vé sinh mdy so mau, 10
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say, can phan tich khéng
duoc vé sinh sach sé

theo hudng
liu k¥ thuat

dan cua tai

thuat

nung, ta say, can phan tich
theo huéng dan tai liéu ky

9. Thue hanh xac dinh ham lwgng Flo

STT | Tén cic bwéc | Dung cu, thiét bi, Yéu cdu kjthugt | Céacchayvé an
cbng viéc Vit tw toan lao dgng
1 | Chuan bj dung | - Bo chung cat 16i | - Dung cu sach, khd | - Khong dé lan

cy, thiét bi

cudn hoi nuéc: 6ng
sinh han, binh cau,
binh hing

- Binh dinh muac
100ml; pipet 1m,
2ml,  10ml; éng
dong, dng nghiém.

- Méy so mau,
cuvet

va khong c6 vét nut.

- Thiét bi phai duoc
Kiém tra va trong tinh
trang hoat dong tot

I6n cac dung cu
thay tinh véi cac
dung cu, thiét bi
bang s va kim
loai khac.

- Cha y vé an
toan dién  khi
kiém tra céc thiét
bi

- Lo nung
- Tu say
2 | Chuan bi héa | NaOH, cat sach, | - Hoa chat tinh khiét, | - Tuan tha cac
chat bac sunfat, acid | con nhan, dang tén | quy dinh an toan,
Pha héa chét n|tr|c,. aled goi cc3 bao ho Jao
su.nfu.rlc, dung dich | _ H6a chat con han sir d(_)ng\ nth gang
alizarin  sunfonat dung tay va khau trang
ZnoCl,.  8H0,| ~ ° khi tiép xdc vsi
natri florua - Céc hoa chat pha | ngg chat
, ding nong do qu , )
- Coc . s s W Can than Kkhi
dinh e
- Can phan tich tiep xuc vei acid
. H,S0, dam dac
- Nudc cat va khi thao tac
- Piia thuy tinh pha loang phai
diung quy trinh
3 | Chuanbimiu |Binh cau 500ml, | Thé tich mau nuéc |- Khi lip bod

6ng sinh han, binh
tam giac, cac ong
ndi bang thay tinh,
Bép dun binh cau

Bac sunfat, acid
sunfuric 1:2, cat

phan tich: tuy vao
ham luong florua cé
trong mau (nhung
khong qua 100ml)
Lip dung so do, dam
bao hé thdng kin gitra
cac khép nbi

chung cét Flo can
thao tdc  nhe
nhang, bo6i tron
cac khap ndi.

- Can lam sach
may chung cét
méi  khi  may
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STT | Tén cdic bwéc | Dung cu, thiét bi, Yéu cdu kjthugt | Céacchayvé an
cbng viéc Vit tw toan lao dgng
Nudc cat, da bot Bac sunfat: 0,2 —|ngung lam viéc
0,5¢, acid sunfuric 1 : | trong it ngay.
2: ZSTI, ) Cat: | Them da bot
O’ZQQNh"?t;dQ }38; vao binh cét néu
149 C. Toc do €4t qung dich sbi qua
phai dat 70 giot/phut. manh
Thé tich nu6c dat|
100 ml thi ngimng cat.
4 |Pha ddy dung | Binh dinh mic | - Panh s6 tha ty cac | - Tuén tha cac
dich tiéu chuan | 100ml, dung dich | binh dinh mac tir 1-8. | quy dinh vé an
fllcirua chuan lam | _ ~p o a0 lwot dung tcfén lao df}ng kAhI
viéc 0,01mg/mi dich florua theo thé st dung hoa chat.
Binh dinh  mic, | tich ting dan vao cac
pipet, ong dong; | binh dinh muc tir 1-8:
nuéc cat, dung dich [ 0-05-1-15-2—
dém, dung dich|3-4-5(ml)
Alizarin sunfqnat - Nuéc cat: thém vao
90mg/l, dung dich | .40 pinh dinh mic
Ziriconi clorua cho dd 89 ml
0,001M
- Dung dich dém:
5mi
- Dung dich Alizarin
sunfonat 90mg/I: 5ml
- Dung dich Ziriconi
clorua 0,001M: 1ml
Thoi gian dé yén 20
phat
5 | Xay dung | - May so mau - Bat may so mau, | - Sir dung may so

duong chuén

- Cuvet thach anh

- Nudc cat

phai cho méy 6n dinh
15 phat
- Chon budc song
530nm

Ché do do 1a do hap
thu (A)

- Po mat do quang
cia day dung dich
florua tiéu chuan lap
lai 3 lan dé liy két

mau phai theo
daung huéng dan
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STT | Tén cdic bwéc | Dung cu, thiét bi, Yéu cdu kjthugt | Céacchayvé an
cbng viéc Vit tw toan lao dgng
qua trung binh
6 |Po mat do|Ong miu, may so | Chuan bj mot thé tich | - Can than tranh
quang cia mau | mau, cuvet 5cm mau sao cho lwong | 1am v&, triy xudc
Binh dinh muc, ﬂOI’l:la nam trong cuvet.
pipet, éng dong; | Khoang 0,005 = i o dung
nudc cat, dung dich 0,05mg. méy so mau phai
dém, dung dich | - Nudc cat: thém vao | theo dung hudng
Alizarin  sunfonat | cho du 89 ml dan
99r_“9"1 dung dich | _ Dung dich dém:
Ziriconi clorua 5ml
0,001M; Mau phan ' o
tich, nudc cat, khan | - Dung dich Alizarin
lau mam sach. sunfonat 90mg/I: 5ml
- Dung dich Ziriconi
clorua 0,001M: 1ml
— Thé tich dung
dich  tong  cong:
100ml
- bo mat do quang
ciia mau & budc song
530nm, lap lai 3 lan
dé lay két qua trung
binh
Lam song song mau
trang
7 | Tinh két qua, |- May vi tinh, s6 | Tinh dung do dyc tim
ghi két qua va | ghi chép dugc theo duong
viet bio oo pyigy rquy | huin
r nghiém i S S
-S4 luu G\hl c[unh xac ket qua
vao so luu
8 |Vé sinh, sip |- Binh dinh muc |- Cac dung cu thay | - Tranh lam v&

xép dung cu,
thidt bi

100ml; pipet 1m,
2ml,  10ml; éng
dong, dng nghiém

- Bo chung cat
- May so mau

- Lo nung

tinh phai duoc rua
sach, khong con sot
mau phan tich, phai
duoc sdy kho (105°C,
1 gio)

- Cac bo phan cua
méy, thiét bi phai

dung cu thay tinh
khi vé sinh

- Chd y an toan
dién khi vé sinh
bép dién, may so
mau khong dé
day dién udt, tay

161




STT

Tén cac buoc
cong vigc

Dung cu, thiét bj,
vdt tw

Yéu cau ky thugt

Céc chay vé an
toan lao dgng

- Tu say
- Cén phan tich

sach, khong dugc sét
lai mau vat.

Cac may, thiét bi
dugc dat dung noi
quy dinh.

uét cham vao o
dién, phich dién.
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BAI 14. XAC PINH COLIFORMS
Muc tiéu

- Trinh bay duoc phuong phap st dung trong phan tich chi tiéu Coliforms;

- Lya chon dung thiét b, dung cu, hoa chat, nguyén vat liéu can dung trong phan tich;

- Thuc hién dang quy trinh phan tich chi tiéu Coliforms trong nudc;

- Nhan dang dung cac dic diém cua chi tiéu;

- Tinh toan két qua va danh gia chat lugng chi tiéu Coliforms va E.Coli trong nuéc;

- Rén luyén tinh can than, ti mi, c6 y thirc bao vé thiét bi trong phong phan tich vi sinh.
Nguyén tdc xdc dinh chi tiéu Coliforms

Nhom Coliforms 1a nhiing truc khuan gram am, c6 hinh que, khong sinh bao tir, hiéu
khi hozc ky khi tiy nghi, c6 kha niang 1én men lactose va sinh hoi tir nguon carbon nay trong
vong 24 - 48 gio ¢ nhiét do 37°C. Trong thyc té phan tich, Coliforms con dugc dinh nghia 1a
céc vi khuan cé kha nang 1én men, sinh hoi trong khoang 48 gio khi u & nhiét 6 37°C trong
moi truong canh Lauryl Sulphate Broth (LSB) va moi truong canh Brilliant Green Bile
Lactose Salt (BGBL).

Thuc hién pha lodng miu da duoc dong héa & ndng do 10, 10, 10°° theo phuong phap
MPN véi 3 ndng d6 va 3 ong lap lai (hé 3 x 3 hay 9 6ng nghiém) hoic 3 ndng do va 5 éng lap
lai (hé 3 x 5 hay 15 dng nghiém).

Cay mét lugng mau xac dinh trén méi trudng chon loc LSB, nudi u ¢ 37 + 1°C trong 48
gio. Theo ddi, quan séat, ghi nhan s6 dng c6 sinh hoi (6ng Durham néi), d6i mau mai trudng
dé dinh tinh su hién dién cua vi khuan trong cac 6ng thir nghiém. Thuc hién phan ang thu
nghiém khing dinh trén méi truong BGBL & 37 + 1°C trong 24 gid. Néu két qua thu duoc 14
dng moi truong duc va hinh thanh khi thi khing dinh s c6 mat caa Coliforms.

Quy trinh xdc dinh

Quy trinh phan tich chi tiéu bao gom céc budc: chuan bi mau the, cdy mau I1&n bé mit
moi trudng nudi cay tang sinh chon loc, nudi & dieu Kién nhiét do va thoi gian quy dinh, cay
chuyén 1én méi trudng thir nghiém khang dinh. (Hinh 14.1).
1. Chuin bi dung cu, thiét bi
1.1. Phwong phdp chudn bi dung cu, thiét bj

- Cén phan tich

- Tu say

- Noi hap &p luc

- Tu 4m (c6 kha nang hoat dong ¢ 30 - 37 + 1°C)

- Tu ciy c6 dén khr tring

- Pipet (c6 dung tich danh dinh 1ml duoc chia vach 1ml, 10ml)
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Chuan bi dung cy, thiét bi

A 4
Chuan bi méi truong, dich pha lodng

A\ 4
Chuan bj mau thur

A
Cay mau Ién méi truong nudi cdy tang sinh chon loc

!

Nudi u

A
Cay chuyén mau 1én méi trudng thir nghiém khang dinh

y

Quan sat, doc, tinh két qua

\ 4

Bao cao thir nghiém

!

Vé sinh, sip xép dung cu, thiét bi

Hinh 14.1. Quy trinh xdc dinh Coliforms
- N&i dun céch thuy (c6 thé hoat dong & nhiét do 44°C - 47°C)
- May dap mau (Stomacher)
- May tron mau (Vortex mixer)
- Lo vi song
- Ta lanh
- Thiét bi loc mang khr trung dung dich
- May do pH (c6 do chinh xac + 0,1 don vi & 25°C)
- Ong nghiém (kich thuéc khoang 16mm x 160mm)
- Ong Durham (c6 kich thudc pht hop véi dng nghiém)
- Binh tam giac c6 dung tich thich hop va khong 16n hon 500ml
- Kep inox, den con
- May nghién mau dong thé
- Que cdy vong (bang Pt hodc Ni- Cr, duong kinh khoang 3mm, hoic loai vong ding

mét lan).
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Dung cu thi nghiém va céc vat liéu khac dé sir dung trong phan tich phai c6 thiét ké phu
hop, duoc st dung dung muc dich va dwoc chuan bi (bao goi, khir tring) dam bao dwoc do

sach va vo tring cho dén khi st dung.

1.2. Trinh tw thao tac

STT Tén cac thao tac Dung cu, thiét bi, vit tw Yéu cau ky thudt
Lam sach dung cu Cac dung cu thi nghiém, | Bam bao do sach vé vat
dung cu Vvé sinh ly, héa hoc va sinh hoc
1

Dung dich vé sinh tiy
raa/khir trung

2 Lam kho dung cu

Céc dung cu thi nghiém

Kho rdo hoan toan

Bao goi dung cu

Céc dung cu thi nghiém

Vat ligu bao go6i dung cu
(gidy, gidy bac, hop kin)

Vat liéu bao go6i phu
hop véi  dung cu,
phuong phap khir trung

Dung cu duoc bao goi
kin

Khtr trung dung cu

Céc dung cu thi nghiém
Ta sy, noi hap ap luc

Dung dich khtr trung

Pung yéu cau nhiét do,
thoi gian theo ché do
khir trung
Dung cu sau khi say c6
gidy bao goi c6 mau
hoi vang

Str dung dung cu

Céc dung cu thi nghiém

Dung cu con nguyén
bao goi kin dén khi sir
dung

Céc dung cu duoc s
dung phu hop, dang
muc dich

Bao quan dung cu

Céc dung cu thi nghiém

DPuoc bao quan trong
cac vat chaa sach,
trong diéu kién giix
duoc do vo trung,

Ghi thoi gian khu trung
trén moéi bao bi cua
dung cu

1.3. Cac ch( y vé an toan lao dgng

Khi sir dung ta sdy, ndi hap &p luc, dung dich khir triing phai theo dung huéng dan nhur:
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- Kiém tra tinh trang thiét bi trudc khi sir dung.
- Cai dat céc thong s ky thuat ding theo yéu cau.
- Thao tac van hanh thiét bi phai nhe nhang, can than, tuan thu theo ding huéng dan.

- Phai c6 ngudi theo di trong sudt qué trinh thiét bi hoat dong.

1.4. Cic hw héng thwong gip nguyén nhan va cach khdc phuc

Cdc hw hong thwon . . i ,

STT ac i godnr;g wong Nguyén nhan Cach khac phuc
Dung cu bi nhidm |Ché 46 kha trong | Cai dat dung nhiét do, thoi
khuan do khtr triing khong dam bao theo | gian quy dinh

1 yeu cau ky thuat Tinh du thoi gian khir triing
dung cu tur khi dat nhiét do
yéu cau

Dung cu bi nit, v& sau | Bi séc nhiét giira bén | Mo ta cho nhiét do ha

) khi say trong va bén ngoai tu | xubng dén 60°C, can bing

say vé6i nhiét d6 moi trudng méi

lay dung cu ra
Dung cu bi uét, bi rach | Bao bi bao gdi khong | Chon vit liéu bao goi bao bi
bao bi sau khtr trung phu hop phu hop theo phuong phap

3 Bao g6i khong dang ky | KN trung

thuat Bao goi dang theo yéu ciu

ky thuat
Dung cu bi nhiém | Dung cu bi ho/rach bao | Dung cu duoc bao quan
khuan do bao quan bi khi bao quan trong cac diéu kién vo tring,

4 gitr nguyén bao bi, dugc bao
quan trong cac vat chuaa
sach.

Dung cu da khu trung | Dung cu da khu trung | Ghi thoi gian khi trung
bi 1an loai vé6i dung cu | @& chung véi dung cu | ngay trén mdi bao bi dung
chua khtr trung chua khir trung Cu

5 Dé riéng biét va ghi ky hiéu
phan biét gitra dung cu da
khir trung va chua khu
trung.

2. Chuan bi méi trwong, dich pha lodng

2.1. Phwong phdp chudn bi méi trwong, dich pha lodng
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Moi truong chon loc thur nghiém cho Coliforms 1a moéi truong chira lactose nhu moi trueong
canh chon loc Brilliant Green Bile Lactose.

- Mbi truong Lauryl Sulphate Broth (LSB) dugc phan phdi vao trong cac dng nghiém,
mdi 6ng 10ml va c6 éng Durham dit nguoc bén trong. Khir tring ¢ 121°C trong 15 pht. Sau
khi khtr tring phai dam bao khdng c6 bot khi trong cac 6ng Durham ngugc.

- Mbi truong Brilliant Green Bile Lactose Broth (BGBL) dugc phan phdi vao trong céc
dng nghiém, mdi éng 10ml va c6 éng Durham dat ngugc bén trong. Khi triing ¢ 121°C trong
15 phat. Sau khi khtr tring phai ¢am bao khdng c6 bot khi trong cac dng Durham nguoc.

Cac moi trudng c6 thé tu pha ché tir cac thanh phan hoa chat va nguyén vat liéu yéu cau
hoic ¢6 thé sir dung moi trudng hoan chinh da pha ché sin.

- Dich pha lodng SPW (Salt Pepton Water) hoac c&c dich khac nhung phai tuan theo
tiéu chuan cu thé, lién quan dén san pham luong thyc thyc pham can kiém tra.

2.2. Trinh tw thao tac

STT | Tén céc thao tac Dung cu, thiét bi, vét tr Yéu cdu kyj thudt

Tinh toan dinh lugng | Bat, may tinh Tinh toan dinh lugng hop
hoa chit, nguyén vat ly theo nhu cau st dung

: _ Bang thanh phan méi truong,
litu pha moi truong,

dich pha lodng Tinh dung, day du céc loai

1 . x .
dich pha loang theo héa chat, nguyén vt liéu
nhu cau sir dyng trong thanh phan moi
truong
Chuan bi dung cu, | Dung cu thi nghiém, hoéa | Pay du, ding chung loai
hoa chit, nguyén vat | chat, nguyén vat liéu yéu cau
2 | ligu

Céc hoa chat phai ¢am bao
vé do tinh khiét, con trong
thoi han su dung

Can (hat) hoa chat, | Cac hoa chat, nguyén vat | Pay du thanh phan
nguyén vat lieu (mdi | lieu pha ché méi truong,

X ) N Pung dinh lugng (thé tich,
3 trrong hoan chinh) dich pha lodng

khi lwong) theo yéu cau
Can phan tich

Céc thuy tinh, diia thity tinh

Pun néng méi trudng | Cac hda chat, nguyén vat | Moi trudng dun néng nhe

LSB, BGBL lisu pha ché moéi truong, | trén ndi dun cach thuy
dich pha lodng dung trinh ty theo hudng
4 Nuéc cét dan

bam bao khong c6 su
tuong tac gitta cac thanh
phan (tao phan tng két tua

Bép dién, ndi dun, diia thuy
tinh
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STT

Tén céac thao tac

Dung cu, thiét bi, vét tw

Yéu cau ky thugt

véi nhau)

Theo nguyén tic phdi tron
thé tich tang dan

Cac hoa chat, nguyén vat
ligu/mo6i  truong  hoan
chinh hoa tan hoan toan

M0i truong dong nhat

Lam trong

Bong loc, gidy loc, vai thua,
phéu loc ndng

Long trang trang

Lam trong, dé lang roi moi
loc

MBoi trudng trong sudt

Chinh pH

Gidy do pH (may do pH)
Hoa chat diéu chinh pH

Pung pH theo yéu cau cua
tung loai moi truong
M@éi truong LSB, BGBL

chinh pH sau khi khu
trung

Phan phéi vao dung
cu chira

Ong nghiém, binh tam giAc,
dia petri, pipet, phéu thuay
tinh

Bong khong thim nudc

Mai truong LSB, BGBL

Pung loai dung cu, thé tich
yéu cau theo muyc dich st
dung

Lugong moi truong phéan
phdi chinh x4c 10ml/ng
nghiém c6 chea 6ng
Durham

ROt nhanh, gon, khong roi
vai

Moi truong khong duoc
day dinh 1&n niap/thanh dng
nghiém

Kht  trang  moi
truong

Noi hap &p hec
Moi truong LSB
Maéi truong BGBL

Vi tri dat dé, siap xép gon
gang, hop ly

Cai dat ding thong sd k§
thuat kha trung theo yéu
cau (nhiét do, thoi gian)
Van hanh thiét bi dung
theo huéng dan

Ong Durham trong moi
treong LSB, BGBL khong
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STT | Teén céc thao tac Dung cu, thiét bi, vét tw Yéu cdu kj thudt

cd bot khi sau khu trung
(6ng Durham chim)

Str dung moi truong | Mbi truong LSB, BGBL di | Kiém tra lai do v tring
Khur trung cia moéi truong tai thoi
diém sir dung

Str dung nhitng ng moi
truong ¢6 6ng Durham
chim, dam bao vé trung

Luu gitr m6i truong | Cac méi truong, dich pha | Bao quan theo dung hudng
loding d3 khir tring dan, yéu cau ky thuat
Ta lanh (nhiét d(f),qth(‘yi gian, d vO
10 ) trung, do am)

Viét nhan, thong tin day
dua trén dung cu dung moi
truong

2.3. C4c ch Y Vé an toan lao dgng
Khi st dung ndi hap ap luc phai theo dang huéng dan:
- Kiém tra tinh trang thiét bi trugc khi sir dung.
- Cai dat céc thong so ky thuat ding theo yéu cau.
- Thao tac van hanh thiét bi phai nhe nhang, can than, theo dang huéng dan.
- Phai c6 ngudi theo ddi trong sudt qué trinh thiét bi hoat dong.

2.4. Cdc hw héng thwong gap nguyén nhan va cach khdac phuc

STT | Cdc hw héng thwong gap Nguyén nhan Céach khdc phuc

Moéi truong, dich pha | Khong —dung/thiéu/thira | Pha dang, day du thanh
lodng khong dam bao yéu | thanh phan, dinh lugng | phan dinh lwong theo
cau ky thuat (thanh phan, | yéu cau huéng dan

bi hu hong, bi duc, két

. Trinh ty pha ché khong | Tuan thu dung theo
1 tua, lang can..)

tuan theo huéng dan huéng dan
Hoa chat pha ché mdi | Kiém tra hda chat,
truong bi hu hong/hét | nguyén vat liéu trudc
han st dung khi str dung

pH khong dang theo yéu | Dung chat chinh pH | Dang chat chat chinh
2 cau khong phu hop pH pht hop

Dung qua luong chét | Dung ting lwong nhod
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STT | Céc hw héng thuwong gap Nguyén nhan Céch khdc phuc
chinh pH Kiém tra pH truéc va
sau khi hap khir tring
Moi truong bi bung nat | Do thao tac van hanh ndi | Van hanh thiét bi dang
bong, bi trao mdi truong | hap &p luc khong dung | theo hudng dan
3 ra ngoai sau khi khtr trung | theo hudng dan Cai dat thong s6 tuan
Cai dit thong sb ky thuat | tha dung theo hudng
noi hap &p luc khong | dan
dung theo huéng dan
Mbéi truong bi nhiém | Do qua trinh thao tac | Tuan thi theo ding yéu
khuan do bao quan khong dam bao vo tring | cau k§ thuat
4 Kiém tra do vo tring
Cla moi trudng trudc
khi str dung

3. Chuin bi miu thir

3.1. Phwong phdp chudn bi mau thi

Mau thir nghiém yéu cau dung mau dai dién, khéng bi hu hong va bién di chat luong
trong sudt qué trinh van chuyén va bao quan. Mau phan tich dai dién lay tir mau trung binh
duoc dinh lugng theo ding khdi luong hay thé tich quy dinh.

Mau duoc ddng nhat, dinh luong va pha lodng trong diéu kién vo tring. Chuan bi phan
mau thir, dung dich pha lodng dau tién va cac dung dich pha lodng tiép theo quy dinh hozc

lién quan dén san pham can kiém tra.

Pha lodng mau theo phuong phap pha lodng thap phén véi dich pha lodng vo tring & cac
ndng do 10, 10 10 (Hinh 3.2). Néu nghi ngo sb lugng Coliforms trong mau qué cao thi
phai sir dung cac mau pha lodng c6 bac pha loang cao hon.

ong

=
mau

Hinh 14.2. Pha lo&ng mdu thap phan

3.2. Trinh tw thao tac

Iml 1ml

Iml Im!
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STT Tén céc thao tac Dung cu, thiét bi, vét rw Yéu cdu kj thudt
Khit  trang  dung | Tu cdy c6 dén khir tring Moéi  truong/dung  cu/
C'1_1’/m6‘1 tru(‘mg,/ngu(‘rl Cén khir trung 70° nguoi tien hanh thao tac

1 | tién hanh thao tac , | duge vo trang ding theo
Béng thémﬂ r}u(')c, dén con, yéu cAu
pipet, gia d¢ ong nghiém
Pong nhat mau Thiét bi ¢dng nhat mau Mau dong nhat
Mau thir Thoi gian dap mau phu
2 thuoc vao tinh chat co 1y
ctia mau
Khéng ché thoi gian
Dinh lugng (can, hat) | Céan phan tich, pipet Str dung dung cu phu hop
mau thir MEU thir véi dang mau
3 Piy du, dung dinh luong
(thé tich, khéi luong) yéu
cau
Pha lodng thap phén | Dung dich pha lodng Pipet khong duoc tiép xuc
-1 , . ~
10 MAU thir véi dung dich pha lodng
Pipet, gia dé 6ng nghiém Dung dich pha lodng vO
) trung
Ong nghiém T
4 Str dung pipet riéng biét
Thoi gian thao tac khdng
ché duéi 15 phut
bam bio diéu kién vo
trung trong qua trinh thao
tac
Pha lodng miu c6 | Miu pha lodng 10™ Pipet khong duoc tiép xuc
X ~n a1 K -2 ;. A \ ~
ngg do tiep theo 10 Pipet, gia dé éng nghiem véi moi truong pha loédng
Ong nghiem B{nh lu_:i_yng chinh xac Iml
mau 10
Dung dich pha loéng
bing theo trinh ty pha
5 lodng

Str dung pipet riéng biét
cho cac d6 nong pha lodng
Khéng ché thoi gian thao
tac

bam bao diéu kién vo
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STT

Tén céac thao tac

Dung cu, thiét bi, vét rw

Yéu cau ky thugt

trung khi thao tac

Trong 1ml néng do pha
loding cudi chira khoang
dudi 100 té bao Coliforms

Ghi cht néng d6 pha
lodng

But xa, c4c dng mau da pha
lodng

Pung thr ty néng do trén
cac 6ng pha loang

3.3. Céc chll y Vé an toan lao déng

- Khir trung moéi truong/tay trudce va sau khi thao téc.

- Chu ¥ an toan lao dong khi thao tac véi dén cuc tim, cdn 70°, dén con.

- Thyc hién mang day du cac trang bi bao ho lao dong khi tién hanh tiép xtc voi mau.

3.4. Cic hw héng thiwong géip nguyén nhan va cach khdc phuc

STT

Cac hw hong thuong
gap

Nguyén nhan

Céach khdc phuc

Piéu kién vo triing cua
moi truong thao téc

Kht trung khong day du,
dung theo yéu cau

Tuén thu ding theo hudng
dan

Trinh ty xép dat cac ong
mau pha loing khong phu
hop

1 e ) , ,
khdng dam bao Hoéa chat khe tring bi hu | Kiém tra héa chat khu
hong/hét han st dung trung trude khi sir dung
Mau pha lodng bij | Dung chung pipet cho cac | Dung pipet riéng biét cho
nhiém khuan do pha lodng ting ndng do pha loang
2 Moi  truwong/dung  cu/ | Tudn thu kht trung ding
ngudi thao tac khong dam | theo huéng dan
bao v6 trung
Nham 13n néng do cac | Trinh ty pha lodng khong | Tuan tha trinh ty dung theo
mau pha lodng dung theo yéu cau huéng dan
Khéng ghi chi nong do
3 pha loéng

Ghi cht ndng d6 pha lodng

Xép dat theo dung trinh ty
pha loéng

4. CAy miu 1én méi truwdng nudi cdy ting sinh chon loc

4.1. Phwong phdp ciy mdu 1én mdi trwong nudi cdy ting sinh chon loc
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10-!

10-2

10-3

1 rml

1 1 1
1.1 1.2 1.3
1l U v

1 i 1

2.1 2.2 |2_3
1 ! 1N
3.1 3.2 3.3
) O O

Hinh 14.3. Cdy mdu lén méi truong ting sinh chon loc

Cay mau thir da pha lodng theo phuong phap MPN 1én méi truong nudi cdy ting sinh
chon loc LSB trong 4ng nghiém, vai 3 ndng d6 va 3 ong lap lai (hé 3 x 3 hay 9 dng nghiém)

(Hinh 3.3).
4.2. Trinh te thao tac

STT Tén céc thao tac Dung cu, thiét bi, vét te Yéu cdu ky thudt
HGt 1ml mau pha | Ta cay co dén khir tring Moéi  truong/dung  cu/
lodng thap phéan Pipet da khir triing ngua\l tien hanh thao tac

1 vo tring

Bong thim nudc, dén con

Ong mau da pha lodng

Ht chinh xac 1ml

Chuyén 1ml mau pha
loding vao 6ng moi
truong tang sinh chon
loc LSB

Tu cay c6 deén khir tring
Pipet da khir trung
Cdn khr tring 70°

Bong tham nudc, dén con

Moéi  truong/dung  cu/
nguoi tién hanh thao tac
v0 tring

Hé mé nat bong chuyén
mau vao 6ng nghiém

2 A Cn X aa
Ong ”gh'l¢m o mau da pha | \/g trang nat bong, miéng
lodng 10 6ng nghiém trudc/sau khi
Ong moéi trudng ting sinh | MO/dong nut
chon loc LSB Nhe nhang, can than,
khong roi vai
Thuc hién 1ap lai véi | Tu cdy c6 dén khir tring, | Moi  truong/dung  cu/
cac 6ng cung nong do | dén con ngudi tién hanh thao tac
~ 1 A g
3 pha lodng 10 Moi truong LSB vO trung

Ong nghiém c6 mau da pha

lodng 10

Céy dang nong do mau

V6 trung nat béng miéng
bng nghiém trudc/sau khi
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STT

Tén céac thao tac

Dung cu, thiét bi, vét tw

Yéu cau ky thugt

Pipet da khir trung

mao/dong nat

Nhe nhang, can than,

khong roi vai
Cay lap lai 3 dng trén
cting mot ndng do 107

Thuc hién lap lai véi
cac ong trén nong do
pha lodng 102 107

Ta cdy c6 dén khu tring,
dén con
Moi trueong LSB

Ong nghiém c6 mau da pha
lodng 10 107

Moéi  truong/dung  cu/
nguoi tién hanh thao tac
v0 trung

Cay dting nong do mau

V6 trung nat béng miéng

pha lodng vo trung

4 5 hiém trudc/sau khi
Pipet da khi triing ong nghiem truoc/sau Khi
ma&/dong nat
Nhe nhang, cin than,
khong roi vai
Cay lap lai 3 6ng/nong do
Bao g6i dau 6ng | Tu cdy c6 dén khir tring, | Bao goi riéng biét tung
: nghiém dén con 6ng
Ong nghiém, bao goi Chi bao géi trén dau éng
nghiém
6 | Ghinhan Ong nghiém, bt xa Ghi nhan day du thong tin
Lam mAu tring Ta cdy c6 dén khu tring, | Méi  truong/dung  cu/
dén con ngudi tién hanh thao tac
Maéi truong LSB VO trung
Pipet da khir tring Hut chinh ~xac Iml dung
i dich pha lodng
7 Ong nghiém chira dung dich

bam bao qua trinh thao
tac vo trung

Lam song song va day du
cac didu kién nhu ddi voéi
mau

4.3. Cac chl y vé an toan lao déng

- Khtr tring tay trudc va sau khi thao tac.
- Cha ¥ an toan lao dong khi thao tac véi dén cuc tim, cdn 70°, dén con.

- Thao tac cdy mau theo phuong phap MPN phai nhe nhang, can than theo dang trinh
tu.
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4.4. Cdc hw héng thwong gap nguyén nhan va cach khdc phuc

Cac hw hong thuwong

STT .
gap

Nguyén nhan Céch khdc phuc

Moéi  trwong  LSB | Ong méi trudng LSB c6 | Kiém tra d6 vo tring cua
khéng dam bao yéu | 6ng Durham néi/ mdi | moi truong LSB truge khi
1 cau cho phan tich truong bi duc thao tac (chon bng c6 bng
Durham chim/ moéi truong
trong sut)

Nhi&m vi sinh vat lan 2 | Khir tring khéng day da, | Tuan thi quy trinh vé tring
vao mau/vi sinh vat | ding theo yéu cau theo dung theo huéng dan
o | phat trién thém trong

. Piéu kién vo tring cua
mau

moéi  truong thao tac
khong dam bao

Diéu kién vo tring cua | Khir tring khong day du, | Tudn tha dung theo hudng
3 moi truong thao tac | dung theo yéu cau dan khtr tring méi truong
khong dam bao

Ong LSB cidy mau | Do méi truong/dung cu/ | Tudn thu khir tring dang
trang c6 hién tuong | nguoi thao tac khéng | theo hudng dan

4 |dwong tinh  (6ng | dam bao vé tring
Durham  ndi/  mdi
truong bi duc)

Cay dung dich pha loing
Cay nham mau thtr vo tring

Ong LSB cay mau thir | Do mau thir nghiém Lam lai

5 | nghigm am tinh Do diéu kién thir nghiém | Tuan tha nghiém ngat qua

trinh thao tac

5. Nubi u
5.1. Phwong phap nuoi u

Céc 6ng mau cdy duoc nudi u & 37 + 1°C trong thoi gian 48 gio. Theo ddi, quan sét,
ghi nhan s dng c6 sinh hoi (6ng Durham néi), d6i mau méi truong dé dinh tinh sy hién dién
cua vi khuan trong cac dng thir nghiém.

5.2. Trinh ty thao tac

STT Tén céc thao tac Dung cu, thiét bi, var tw Yéu cau ky thugt
Cai dat thong s6 ki | Taam Pung thong s ki thuat
1 | thudt nudi & (nhiét do, | ~s. éng LSB chy mau this yéu cau (37 + 1°C, 24 -
thoi gian) M tring 48 gio)
2 | Xép dat céc 6ng cay vao | Ta am Cac 6ng nghiém tach
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STT Tén céc thao tac Dung cu, thiét bi, vét rw Yéu cdu kj thudt
ta am Céc 6ng LSB cidy mau thw, | roi nhau, cach xa thanh
Mau tring va néc ti 4m
Theo ddi thoi gian va | Ta am Mau u phai dat nhiét do
nhiét d6 trong qua trinh Céc 6ng LSB cdy mau thir u trong vong 2 gio
3 |huoru Dinh ky 24 gio kiém tra

Mau tring

nhiét do, do6 am, do
thong hoi cua ti 4m.

5.3. Cac ch(1 y Vé an toan lao dgng

- Kiém tra tinh trang thiét bi trudc khi sir dung

- Khtr trung tay trudc va sau khi thao tac.

- Chu ¥ an toan lao dong khi thao tac voi ta am.

- Thao tac phai nhe nhang, can than.

- Lién tuc theo dbi tinh trang hoat dong cua thiét bi.

5.4. Cdc hw héng thwong gap nguyén nhan va cach khdc phuc

STT

Cac hw hong thuwong
gap

Nguyén nhéan

Céch khdc phuc

Céc 6ng nghiém bi ngé
d6

Cac 6ng nghiém bi xép
don, chong I1én nhau

Sap xép lai vi tri dat dé
céc 6ng theo thir ty, riéng
biét

trong mau

1 Céc 6ng nghiem xép dat
st thanh va néc ta 4m Céc 6ng nghiém dit cach
xa thanh va noc ti 4m
Cac 6ng nghiém ciy | Nhiét do6 ta 4m va thoi | Kiém tra ta am, cai dat
, mau tha khong phét | gian khong dam bao theo | lai thong s6 ki thuat
trien theo du dinh yéu cau Theo d6i hoat dong ti 4m
thuong xuyén
Nhi&m vi sinh vat lan 2 | Khir tring khong day du, | Tuan tha quy trinh v
vao mau hoic vi sinh | dung theo yéu cau trung theo dung theo
3 | vat phat trien thém Pidu kién vo trung cia hudng dan

moi truong thao tac khong
dam bao

6. Cay chuyén miu Ién méi treong thir nghiém khing dinh

6.1. Phwong phdp cdy chuyén méu Ién méi trwong thiz nghiém khéng dinh
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Trong trudng hop mau thir ¢ chira cac ngudn carbon khac khéng phai lactose, dé tranh
truong hop vi sinh vat khéc trong mau sir dung ngudn carbon nay dé I8n men va tao thanh
khuan lac c6 hinh dang twong tu Coliforms can thuc hién thém budce thir nghiém khing dinh.

Quan sét, chon cac 6ng nghiém LSB nudi cay mau (+), ding que cay vong cdy chuyén
dich mAu thu sang céc éng nghiém chira méi truong BGBL. Nudi u ¢ nhiét do 37 + 1°C trong
thoi gian 48 gio.

Két qua khang dinh 1a dwong tinh (+) khi vi khuan ting truong 1am duc maéi truong va

sinh hoi trong éng Durham 1am éng Durham noi 1én.

6.2. Trinh tw thao tac

STT | Tén céc thao tac Dung cu, thiét bi, vét twe Yéu cdu kj thudt
Quan sat, xac dinh cac | Tu cdy c6 dén khi tring Moi  truong/dung  cu/
ong nghiém LBS (+) Cén khi triing 70° n{guor‘l tien hanh thao tac

) ) v tring
1 Bong tham nudc, dén con _
i ) . i | Moi truong LSB duc,
Ong cay mau tren mOI | §ng Durham néi (c6 sinh
truong LSB hoi)
Cay chuyén lén moi | Mbi truong BGBL Moéi  trudong/dung  cu/
truong BGBL Ti chy c6 dén khir triing n{guo\l tien hanh thao tac
. ) v tring
beén con, bong tham nudc, » .
2 cdn khir triing 70° Moi_truong LSB - duc,
) ong Durham noi
Que cay vong ' .
i . _ ) | Mai truong BGBL vo
Ong cay mau tren mol tring c6 éng Durham
treong LSB (+) chim
Lam mau tring d6i | Moi truong BGBL Lam song song va day du
chiing Ti chy c6 dén khir triing dlgu Kién nhu doi voi
. ) mau thr
3 bén con, bong tham nudc, » . .
cdn khir triing 70° Mm trufynq BGBL vo
trang c6 ong Durham
Dung dich pha lodng VO | chim
tring
Nudi u Ong nghiém moi truong | Diéu kién vo tring
BGBL co cay mau it | \pis g5 va thoi gian
4 nghigm theo quy dinh (37 + 1°C,
Ta cdy co dén khir trung, | 24 — 48 gio).
dén con
5 | Quan sat két qua ther | Tu cdy c6 dén khir tring, | Ong mau tring (-) (mdi
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STT | Tén céc thao tac Dung cu, thiét bi, vét tw Yéu cdu kj thudt

nghiém dén con truong trong sudt, ong

Ong nghiém méi trudng Durham chim)

BGBL c6 cdy miu tha|Céc bng moi trudng
nghiém BGBL c6 cdy mau thu
nghiém (+) (moi truong
bi duc, dng Durham nbi)

6.3. Cac ch(1 Y Vé an toan lao dgng
- Khtr trung tay trudc khi thao tac.
- Chu ¥ an toan lao dong khi thao tac véi dén cuc tim, cdn 70°, dén con.
- Thao tac phai nhe nhang, can than theo dung trinh ty cay chuyén mau thir nghiém.

6.4. Cdc hw héong thwong gap nguyén nhan va cach khdc phuc

Cac hw hong thwong

STT y
gap

Nguyén nhan Céach khdc phuc

Moéi truong BGBL | Ong moi truong BGBL | Kiém tra méi truong BGBL
khong dam bao yéu | c6 6ng Durham noi/ moi | truéc khi thao tac
cau cho phan @ng tha | truong bi duc

- Chon 6ng c6 6ng Durham
nghiém

chim, mai truong trong subt

Diéu kién vo trang cua | Khir tring khong day du, | Tuan thi dung theo hudng
2 | mdi truong thao tac | diing theo yéu cau dan
khong dam bao

Ong BGBL ciay miu | Do diéu kién thao tac | Tuan thi khir trung dlng
trang c6 hién tuong (+) | khong dam bao vo tring | theo hudng dan

3 A At mai . \ x :
(ong Durham noi/ mol | 4y, nham mau thir Cay dung dich pha loing vo
truong bi duc) tring
Ong BGBL cdy miu | Quan sat, chon cac 6ng | Lam lai, chon cac éng ciy
A thir nghiém c6 hién | cdy chuyén khoéng phu | pht hop, dung theo yéu cau

tuong (-) hop, c6 cac dic diém
theo yéu cau

7. Quan sat, doc, tinh két qua
7.1. Phwong phdp quan sdt, doc, tinh két qua
Sau giai doan nudi U tang sinh, cac 6ng cay dugc lay ra quan sét.
Néu c6 moéi truong bi duc, dng Durham ndi: duong tinh (+). Khong c6 méi truong bi
duc, 6ng Durham chim: am tinh (-).
Mau tring yéu cau &m tinh. Cac mau thir dwong tinh (+).
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DPém sb dng duong tinh (+) trén tirng ndng dd mau pha lodng trén méi truong LSB.

Dém s6 dng duong tinh (+) trén ting ndng do mau pha lodng trén mdi truong BGBL.

Tra bang tra MPN tinh két qua. (Hinh 3.4)

Moi truong BGBL (+)

|
[
1S
-

b,
i
LS

1'5

Moi truong LSB (+)

SO lvong ong duong tinh

SS6 ml mau sur dung

10 1
O )
O O
O O
O O
3 3
3 3
3 S
3 3

Moi truong BGBL (-)

Sé
0.1

O -

W N =
o)

A

240
460
1100

W N =

Bang tra MPN (logt 3 x 3 6ng)

Hinh 14.4. Quan sét, tinh két qud xdc dinh Coliforms

7.2. Trinh tw thao tac

STT Tén céac thao tac Dung cu, thiét bi, vt tw Yéu cdu ky thudt
1 | Kiém tra mau trang Ong cay mau trang Mau trang am tinh (-)

Quan sat cac ong cay
mau thi

Cac 6ng cay mau thir

Truong hop khong thé
doc két qua ngay sau khi
thoi gian 4p cham dut, co
thé gitt dng & 4°C khéng
qua 24h.

Nhan dang chinh xac cac
éng (+) dic trung: moi
truong duc, dng Durham
noi.

179

MPN/100ml




STT

Tén céac thao tac

Dung cu, thiét bi, vét rw

Yéu cau ky thugt

DPém sb lugng dng (+)

Cac bng cay mau thir

Pém chinh xac s6 luong

3 | trén ting nong d6 mau bng (+) trén ting nong
pha loing dd mau pha loang
Tinh két qua Cong thic tinh Dung cong thuc,

4 Pu cac thdng s6

Chinh xéac

7.3. Cac ch(1 y Vé an toan lao dgng

- Khtr trung tay trudc va sau khi thao téc.

- Bam bao an toan sinh hoc cho nguoi thao téc.

- Thao tac phai nhe nhang, can than.

7.4. Cdc hw héng thwong géip nguyén nhan va cach khdc phuc

STT

Cac hw hong thuwong
gap

Nguyén nhan

Céch khdc phuc

Mau trang duong tinh

Mau trang bi nhiém khuan

Lam lai, cha y ky diéu

dam bao vo trung

1 | (méi truong duc, ong | do qua trinh thao tac | kién vé tring cua qua trinh
Durham néi) khong dam bao vo tring | thao tac
Céc 6ng cdy mau thir (- | Do pha lodng mau khong | Lam lai, chon do pha
) (mbéi truong trong, | phu hop. lodng phu hop v&i mau thi
2 ong Durham chim) Qué trinh thao tac khoéng nghigm.

Lam lai, chd y ky diéu
kién vO trung caa qua trinh
thao tac

8. Béo céo thir nghiém

8.1. Phuwong phép viét bao cao thir nghiém

kiém nghiém.

8.2. Trinh tw thao tac

Ghi chép chinh xac, day du, cap nhat két qua vao phiéu ghi két qua va s6 luu tai phong

Viét day du cac noi dung theo yéu cau trong mau béo cao thir nghiém.

STT | Tén céc thao tac Dung cu, thiét bi, var tw Yéu cau ky thugt
Ghi két qua vao | Phiéu ghi két qua Cap nhat, day da Chinh
1 | phiéu va so luu S8 luu X4c
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STT | Teén céc thao tac Dung cu, thiét bi, vét rw Yéu cdu kj thut
Béo céo thir nghiém Mau béo céo thir nghiém Ghi day du cac noi dung
theo yéu cau
2 Pam bao do chénh léch

két qua tha nghiém
trong muc cho phép

9. Vé sinh, sip xép dung cu, thiét bi

9.1. Phwong phdp vé sinh

Tat ca céc dung cu, thiét bi da sir dung phai duoc vé sinh phu hop (thai bo, khir nhiém,
khtr triing, rira), sach s&, sip xép ngan nip, dung noi quy dinh.

9.2. Trinh tw thao tac

STT Tén céc thao tac Dung cu, thiét bi, vét te Yéu cdu ky thudt
Thai bo dung dich mau | Tat ca céc dung cu da sir | Khong con chét thai bo
pha lodng/méi trudng | dung bam ban trén dung cu

1 |nuoi  cay mau/mau Chét thai duoc loai bo
trang trong cac  ong dang noi quy dinh theo
nghigm yéu cau
Khtr nhiém, khir tring | Tat ca cac dung cu da s | BPang d6i tuong theo
dung cu dung quy dinh

Tui chat déo dung dung cu | Pung thoi gian quy dinh
chuyén dung cho hap ap luc Sir dung diing dung dich

2 Nbi hép &p luc, ta siy khir nhidm, khir triing

Dung dich khir nhiém, kha | Dung dich khir nhiém,

tring khtr tring dwoc chuan bi
phi hop va dang ndng
do

3 Rua, vé sinh dung cu, | Tat ca dung cu, thiét bi da st | Vé sinh phd hop, sach
thiét bi dung s&

4 Sip xép dung cy, thiét | T4t ca dung cu, thiét bi da st | Sip Xép ngan nép, ding
bi dung noi quy dinh.

9.3. C4c ch Y Vé an toan lao dgng

- Bam bao an toan sinh hoc cho nguoi thao tac.

- Thao téc phai nhe nhang, can than.
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9.4. Cic hw héng thwong gap nguyén nhan va cach khdc phuc

STT

Cac hw hong thuwong
gap

Nguyén nhén

Céch khdc phuc

Dung cu con bam ban
dung dich, moéi truong

Qué trinh loai bo khéng
can than, sach s&

Lam lai, cha y ky diéu
kién loai bo moi truong

1 . .
Tranh tiep xdc truc tiep
véi nguoi thao tac

Bé v dung cu Thao tac khong can than, | Loai bo dung cu bé v

2 nhe nhang

Chu y thao t&c nhe nhang,

can than

10. Thwe hanh xac dinh Coliforms

STT

Tén cac buwoc cong
vigc

Dung cu, thiét
bi, vét tw

Yéu cdu ky thudt

Céac chu y vé an
toan lao dong

Chuan bi dung cu,
thiét bi

Céc dung cu thi
nghiém

Céc dung cu dam
bao vé trung

Vvan hanh thiét bi
(ta sdy, ndi hap ap
luc, can phan tich)

du nong do, xép
dang thu ty

bam bao vo trung

Céc thiét bi Thiét bi trong tinh .
1 , £ % oan | @ntodn
Cic héa  chét tr?ng t6t, san sang o \ _
Khir triing st dung Chu y,an togn k!’]l
tiep xdc vai hoa
chat khtr triing
Chuan bi mdi|Cac héa chat, | Méi truong, dich | Van hanh thiét bi
truong, dich pha | nguyén vat liéu | pha lodng vo trung | (ndi hap ap luc, bép
loang pha moi truong, dién, can phan tich)
) dich pha loédng an toan
Noi hap ap luc, Cha y an toan khi
bép dién, can tiép xGc voi hoa
phan tich chat, khong dé dinh
vao tay
Chuan bi mau thir | MAu thir nghiém | B pha lodng pht | Cha y an toan khi
Dung dich pha hop v&i mau '[qup xdc véi mau
lodng vé trung Thao tac chuan thir
3 Cac dung thi xac, dang trinh tu
nghiém Mau pha lodng day
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STT

Tén cac buwoc cong
vigc

Dung cu, thiét
bi, vét tw

Yéu cdu kj thut

Céc chay vé an
toan lao dong

Ciy mau lén moi
truong  nudi  cay
tang sinh chon loc

Mau thir nghiém
pha loang

Moi truong nudi
cdy ting sinh
chon loc VO

Céy d(ng nong do
pha loang

Ciy dung sb lan
lap lai trén céc
néng d6 mau pha

Chu y an toan khi
tiép xGc véi mau
thr

s trung lodng
Ta cdy, pipet, | LAm maiu tring
dia petri dang k¥ thuat yéu
cau
Thao tac chuan
xac, dang trinh tuy,
dam bao vé trung
Nubi & Cac 6ng cay | Pung théng sd k¥ | Van hanh, theo doi
mau thir tang | thuat yéu cau tinh trang hoat
5 sinh chon loc dong cua ta am an
Mau trang toan
Ta am
Cay chuyén 1én | MAau nudi cdy | Thuc hién ddi vaéi | Cha y an toan khi
moi truong thir | ting sinh chon | cAc 6ng ting sinh | tiép xdc voi mAu
nghiém khang dinh | loc chon loc (+) thu
Moi truong thir | Thao tac chuan
6 nghiém  khing | x4c, dung trinh ti
dinh v0 trung Lam mau tring
Tu céy, pipet, theo yéu cau
bam bao vo trung
Quan sat, doc, tinh | Cac  6ng  cdy | Chinh xac Pam bao an toan
7 ket qua mau Pam béo v tring sinh h,(,)c cho nguoi
Mau tring thao tac
B4 cdo  thu | Phiéu ghi két| Ghi day du, cap
6 nghiém qua, 6 luu nhat, chinh xac
Mau bao céo thir | Bao cao day du
nghiém theo yéu cau
g | V& sinh, sip xép | Tat ca dung cu, | V& sinh phu hop, | Bé v& dung cu

dung cu, thiét bi

thiét bi da su

sach s& va sap xép

V¢ sinh, lau chui,
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STT

Tén cac buwoc cong
vigc

Dung cu, thiét
bi, vét tw

Yéu cdu kj thut

Céac cha y vé an
toan lao dong

dung

ngan nap

sap xép dung cu,
thiét bi theo hudng
dan
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BAI 15. XAC PINH E.COLI
Muc tiéu

- Trinh bay duoc phuong phap stir dung trong phan tich chi tiéu E.Coli;

- Lya chon dung thiét bi, dung cu, hoa chat, nguyén vat liéu can dung trong phan tich;

- Thuc hién dang quy trinh phan tich chi tiéu E.Coli trong nudc;

- Nhan dang dung cac dic diém cua chi tiéu;

- Tinh toan két qua va danh gia chat lugng chi tiéu E.Coli trong nuéc;

- Rén luyén tinh can than, ti mi, c6 y thire bao vé thiét bi trong phong phan tich vi sinh.
Nguyén tdc xdc dinh chi tiéu E.coli

Pha lodng mau ¢ ndng d6 107, 102 10 theo phuong phap MPN véi 3 ndng d6 va 3
ong lap lai (hé 3 x 3 vai 9 6ng nghiém). Cay mot lwong mau xac dinh trén méi truong chon
loc LSB, u & 37 + 1°C trong 48 gio. Theo dbi, quan sat, ghi nhan sb éng (+) c¢6 sinh hoi (6ng
Durham ndi), d6i mau mai trudng dé dinh tinh sy hién dién cua vi khuan trong céc ong thi
nghiém.
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Hinh 15.1. Hinh thai khudn lac va té bao E.coli

Céy chuyén mau thir nudi ciy trén méi trudng chon loc EC t & 44,5 + 0,2°C trong thoi
gian 24 gio, quan sat, ghi nhan sb dng (+). Cy 1én méi trudong thach EMB, u & 37°C trong
thoi gian 24 gio, chon cac khuan lac tron det hinh dia va c6 anh kim xanh cdy vao méi trudng
Trypton, MR-VP, SC Citrat, u & 44,5 + 0,2°C trong thoi gian 24 gio.

Thyc hién thir nghiém phan tng IMVIC (Indol, Methyl Red, Voges Proskauer, Citrat).
DPém sé dng EC (+) va IMVIC (+ + - -), tra bang tra MPN dé xéc dinh s luong E.coli.

Quy trinh xdc dinh

Quy trinh phan tich chi tiéu bao gdom cac budc: chuan bi mau thi, cidy mau 1én bé mat
moi truong nudi cdy ting sinh chon loc, ciy chuyén mau 1én méi trudng nudi cdy chon loc,
thir nghiém khang dinh. (Hinh 15.2).
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Chuan bi dung cy, thiét bi

\ 4
Chuan bi méi truong, thude thir

\ 4
Chuan bj mau thur

A

Cay méu 1én méi truong nudi ciy tang sinh chon loc LSB

!

Cay chuyén mau 1én méi trudng nudi cay chon loc EC

A

Thir nghiém khang dinh sinh hoa

y

Quan sat, doc, tinh két qua

\ 4

Bao cao thir nghiém

;

Vé sinh, sip xép dung cu, thiét bi

Hinh 15.2. Quy trinh xdc dinh E.coli

1. Chuan bi dung cu, thiét bj
1.1. Phwong phdp chudn bj dung cu, thiét bj

- Cén phan tich

- Tu say

- Noi hap &p luc

- Ta 4m (c6 kha nang hoat dong ¢ 30 - 37 + 1°C)

- Tu ciy c6 dén khr tring

- Pipet (c6 dung tich danh dinh 1ml dwoc chia vach 1ml, 10ml)

- N&i dun céch thay (c6 thé hoat dong & nhiét do 44 - 47°C)

- May dap mau (Stomacher)

- May tron mau (Vortex mixer)

- Ta lanh

- L0 vi song

- Thiét bi loc mang khr tring dung dich
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- May do pH (c6 do chinh xac + 0,1 don vi & 25°C)

- Ong nghiém (kich thuéc khoang 16mm x 160mm)

- Ong Durham (c6 kich thuéc phd hop véi ng nghiém)

- Binh tam giéac c6 dung tich thich hop va khéng Ién hon 500ml

- Kep inox

- Pén con

- May nghién mau ddng thé

- Que ciy vong (bang Pt hoic Ni- Cr, duong kinh khoang 3mm, hoac loai vong ding
mot lan).

Dung cu thi nghiém va céac vat liéu khac dé7sfr dung trong phan tich phai cé thiét ké phu
hop, dugc st dung dung muc dich va dugc chuan bi (bao goi, khir tring) dam bao dugc d6

sach va vo tring cho dén khi sir dung.

1.2. Trinh tw thao tac
STT Tén cac thao tac Dung cu, thiét bi, vit tw Yéu cau ky thudt
Lam sach dung cu Cac dung cu thi nghiém, | Bam bao do sach vé vat
. dung cu Vvé sinh ly, héa hoc va sinh hoc
Dung dich vé sinh tay
rira/khtr trung
2 | Lam kho dung cu Céc dung cu thi nghiém Khd rdo hoan toan
Bao goi dung cu Céc dung cu thi nghiém Vat liéu bao goi phu
Vat lieu bao g6i dung cu hop  véi , dun}] o
3 (9idy, gidy bac, hop kin) | PonE Phap KRurtring
Dung cu duoc bao géi
kin
Khtr tring dung cu Cac dung cu thi nghiém Pung yéu cau ky thuat
Tu say, noi hap ap luc (nhigt 45, thot \glan)
theo che do khtr trung
4 Dung dich khtr trung L
Dung cu sau khi say co
gidy bao goi cd mau
hoi vang
Str dung dung cu Céc dung cu thi nghiém Dung cu con nguyén
bao goi kin dén khi st
5 dung
Céc dung cu duoc su
dung phu hgp, dang
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STT Tén céc thao tac Dung cu, thiét bi, vat tw Yéu cau ky thudt
muc dich
Bao quan dung cu Céc dung cu thi nghiém Pugc bao quan trong
cac vat chta sach,
trong diéu kién vo
6 trung

Ghi thoi gian khtr trung
trén mdi bao bi cua
dung cu

1.3. Cac chl Y Vé an toan lao dpng

- Kiém tra tinh trang thiét bi trugc khi sir dung.

- Cai dat céc thong so ky thuat ding theo yéu cau.

Khi sir dung ta sdy, ndi hap &p luc, dung dich khir triing phai theo dung huéng dan nhu:

- Thao tac van hanh thiét bi phai nhe nhang, can than, tuan thu theo ding huéng dan.

- Phai c¢6 ngudi theo ddi trong sudt qua trinh thiét bi hoat dong.

- Pam bao an toan khi tiép xdc véi cac dung dich khir tring.

1.4. Cdc hw héng thwong gap nguyén nhan va cach khdc phuc

Cac hw hong thwon n « . .

STT ac i goan;g wong Nguyén nhan Céch khac phuc
Dung cu bi nhidm | Thuc hién ché d6 khir | Cai dat dung nhiét do, thoi
khuan do khir triing truing khong dam bao | gian quy dinh

1 theo yeu cau ky thuat | 1, i thoi gian khir tring
dung cu tur khi dat nhiét do
yéu cau

Dung cu bi nit, v& sau | Bi séc nhiét gitra bén | Mo ta cho nhiét do ha

) khi sdy trong va bén ngoai tu | xubng dén 60°C, can bing

sdy véi nhiét d6 moi trudng méi

liy dung cu ra
Dung cu bi uét, bi rach | Bao bi bao goi khong | Chon vat liéu bao goi bao bi
bao bi sau khtr tring phu hop phu hgp theo phuong phap

3 Bao g6i khong dang ky | KN trung

thuat Bao goi ding theo yéu cau
k¥ thuat

4 Dung cu bi nhiém | Dung cu bi ho/rach bao | Dung cu duoc bao quan

khuan do bao quan

bi khi bao quan

trong cac diéu kién vo tring,
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ic hw hong thwo . ,
STT Cac hur godnp;g fhurong Nguyén nhan Cach khac phuc
gitr nguyén bao bi, dugc bao
quan trong cac vat chaa
sach
Dung cu da khir trung | Dung cu da khir trung | Ghi thoi gian kha trung
bi 1an loai véi dung cu | @& chung véi dung cu | ngay trén mdi bao bi dung
chua khur trung chua khur trung cu
5 Dé riéng biét va ghi ky hiéu
phan biét gitra dung cu da
kKhir trung va chua khu
trang.

2. Chuan bi méi trwong, dich pha lodng
2.1. Phwong phdp chudn bi méi trwong, dich pha lodng

- M6i truong tang sinh chon loc LSB (Lauryl Sulphate Broth) dugc phan phdi vao trong
céc 6ng nghiém, mdi 6ng 10ml va c6 dng Durham dat nguoc bén trong. Khir tring ¢ 121°C
trong 15 phat. Sau khi khtr trung phai dam bao khéng cé bot khi trong cac éng Durham
nguoc.

- M6i truong chon loc EC (E.coli Medium) dugc phan phdi vao trong cac 6ng nghiém,
mdi éng 10ml va c6 éng Durham dit ngugc bén trong. Khir tring & 121°C trong 15 phit. Sau
khi khir tring phai dam bao khong c6 bot khi trong cac 6ng Durham nguoc.

- Mai truong chon loc EMB (Eosin Methylen Blue Agar).

- Mbi trudng Trypton duoc phan phdi vao trong cac éng nghiém, mdi éng. Khir tring ¢
121°C trong 15 phiit.

- Thudc thir Kovacs (Indol) chta 4 - Dimetylaminobenzaldehyd trong con bing céch
dun nhe trong ndi cach thay, duy tri & nhiét o khoang tir 50 - 55°C. Lam ngudi va thém acid.
Bao quan tranh anh sang va giit & nhiét do khoang 4°C. Thudc thir phai c6 mau vang nhat
hoac nau nhat.

- Mbi trudng MR — VP Broth (Glucose Phosphat) duoc phan phdi vao trong cac éng
nghiém, mdi ng 10ml.

- Méi truong SCA (Simmons Citrat Agar)

- Thuéc thir Methyl Red

- Thudc thtr a — napthol.

2.2. Trinh tw thao tac

STT | Tén céc thao tac Dung cu, thiét bi, vét te Yéu cdu ky thudt
1 | Tinh toén dinh luong Buat, may tinh Tinh toan dinh lugng hop
hoa chit, nguyén vat
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STT

Tén céac thao tac

Dung cu, thiét bi, vét tw

Yéu cau ky thugt

ligu pha moi truong,
dich pha loang, thudc
thir theo nhu cau sir
dung

Bang thanh phan méi truong,
dich pha loéng, thudc thi

ly theo nhu cau str dung

Tinh dung, day du céc loai
hoa chat, nguyén vat liéu
trong thanh phan moi
trwong, dich pha loéng,
thudc thir

Chuan bi dung cu,
héa chét, nguyén vat

Dung cu thi nghiém, hda
chat, nguyén vat liéu

Pay du, dung chang loai
yéu cau

2 | léu Cac hoa chét phai dam bao
vé do tinh khiét, con trong
thoi han sir dung

Can (hat) hoa chat, | Cac hoa chat, nguyén vat | Pay du thanh phan
ngu‘yen Va_\lt |I¢EJ (moi Ilf;u pha She mo: tnfong, Pung dinh luong (thé tich,
3 | truong hoan chinh) dich pha lodng, thuoc thir khéi luong) theo Yéu ciu
Can phan tich Giit duoc tinh chon loc v
Coc thuy tinh, diia thay tinh | dic trung cia méi trudng
Pun  néng moi | Cac hoda chat, nguyén vat | Pun néng nhe trén ndi dun
truong, dich pha | liegu pha ché moi truong, | cach thuy dung trinh ty
lo&ng, thudc thir dich pha lodng, thuéc thir theo hudng dan
Nuéc cat bam bao khéng c6 su
Bép dién, ndi dun, dia thuy | {OE e gia cac thanh
tinh phan (tao phan tng két taa
véi nhau)
Theo nguyén tic phdi tron

4 thé tich tang dan
Phai ndu sbi voi nhiing
moi truong cé thanh phan
agar
Cac héa chét, nguyén vat
liéu/méi  truong  hoan
chinh hoa tan hoan toan
M®i truong dong nhat

Lam trong Boéng loc, gidy loc, vai thua, | Lam trong, dé lang rdi mai

5 phéu loc néng loc

Long tring trang Trong suét
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STT

Tén céac thao tac

Dung cu, thiét bi, vét tw

Yéu cau ky thugt

Chinh pH

Gidy do pH (may do pH)
Hoa chat diéu chinh pH

Dung pH theo yéu cau cua
tung loai moi truong, dung
dich, thuéc thu

Chinh pH sau khi khir
tring

Phan phdi vao dung
cu chara

Ong nghiém, binh tam giac,
dia petri, pipet, phéu thay
tinh

Bong khong thim nudc

Moi truong, dich pha loéng,
thude thir

Dung loai dung cu, thé tich
yéu cau theo muc dich st
dung

Lugng moéi truong long
phan phdi chinh  xac
10ml/éng nghiém c6 chuta
bng Durham

Moi truong rin duoc rét
vao cac binh trudc khi
dong

ROt nhanh, gon, khong roi
véi

Moi truong khong duoc
day dinh 1&n nap/thanh dng
nghiém, binh

moi
pha

Khit  trang
truong,  dich
lo&ng, thudc thir

Noi hap &p lec
Thiét bi loc mang

Moi truong, dich pha loéng,
thuéc thir

Vi tri dat dé, sap xép gon
gang, hop ly

Ché d6 va phuong phap
khir trung khac nhau tuy
theo tinh chat va diéu kién
cua tung loai moi truong
dich pha lodng, thudc thir

Cai dat dung thong sb ky
thuat khtr trung theo yéu
cau (nhiét do, thoi gian)
Van hanh thiét bi dung
theo huéng dan

Ong Durham trong moi
treong long khdng co bot
khi sau khtr trung

Str dung moi truong,
dich pha lo&ng, thubc

Moi truong, thubc the da
khtr trung

Kiém tra lai do vo tring
cia moi truong, dich pha
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STT | Teén céc thao tac Dung cu, thiét bi, vét tw Yéu cdu kj thudt

thu lodng, hoat tinh cua thudc
thu tai thoi diém st dung

Str dung nhitng ng moi
truong  long  c6  bng
Durham chim, dam bao vo
trung, thudc thir c6 hoat
tinh tot

Luu gitt moéi truong, | Cac méi truong, dich pha | Bao quan theo dung hudng
dich pha lodng, thuéc | lodng, thubc ther dd khir [ dan, yéu ciu ky thuat
thur trung (nhiét do, thoi gian, do vO
10 Ti lanh triing, do am)

Viét nhan, thong tin day
dua trén dung cu dung moi
truong, thude thir

2.3. Céc ch Y Vé an toan lao dgng
Khi st dung ndi hap ap luc, thiét bi loc mang phai theo dung huéng dan:
- Kiém tra tinh trang thiét bi trugc khi sir dung.
- Cai dit cac thdng s6 k§ thuat dung theo yéu cau.
- Thao tac van hanh thiét bi phai nhe nhang, can than, ding hudng dan.
- Phai c6 ngudi theo ddi trong sudt qué trinh thiét bi hoat dong.

2.4. Cdc hw héng thwong gip nguyén nhan va cach khdc phuc

STT | Cdc hw héng thwong gap Nguyén nhan Céach khdc phuc

M6i truong, dich pha | Khong dung, thiéu/thira | Pha dung, day du thanh
lodng, thudc thir khong | thanh phan, dinh luwong | phan dinh luwong theo
dam bao yéu cau ky thuat | yéu cau huéng dan

(t.hanh phﬁn, bi ,hu hong, | rinn ty pha ché khong | Tudn thu ding theo
bi duc, két tua, lang can..)

1 tuan theo huéng dan huéng dan

Hoéa chat pha ché moi
trwong, dich pha loéng,
thudc thir bi hu hong/hét
han str dung

Kiém tra héa chét,
nguyén vat liéu trudc
khi st dung

pH khong dang theo yéu | Dung chat chinh pH | Ding chat chat chinh
cau khong phu hop pH pht hop
Dung qua luong chét | Dung ting lwong nho

chinh pH Kiém tra pH truéc va
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STT | Céc hw héng thuwong gap Nguyén nhan Céch khdc phuc
sau khi hap khir tring
Moéi truong, dich pha | Do thao tac van hanh ndi | Van hanh thiét bi dung
lodng, thudc thtr bi bung | hip &p luc khong dung | theo hudng dan
3 nut‘ bong, b1\.trao mo! theo hudng dan Cai dat thong sé tuan
truong ra ngoai sau Khi | oy st thang s ky thudt | thi ding theo huéng
khir trung ndi hip 4p luc khong | din
dung theo huéng dan
Moéi  truong  Trypton, | Do qua trinh thao tac | Tuén thu theo ding yéu
EMB, MR — VP Broth, | khong dam bao vo tring | cau ky thuat
4 SCA;, thuéc» thu qb; nhiem Kiém tra do Vo tring
khuan do bao quan cia méi truong, thudc
thir trude khi str dung
Ong Durham ndi trong | Thtt ty chuan bi méi | Bé 6ng Durham vao
dng moi truong LSB, EC | truong khong ding theo | ong nghiém trude, bod
sau thanh trung huéng dan sung moi truong sau
5 s n \
Khtr traing méi truong
Ché @6 khir trung khéng theo ding nhiét do thoi
dam bao theo yéu cau gran yeu cau

3. Chuin bi miu thir

3.1. Phwong phdp chuan bi mau thi

Pha lodng mau theo phuong phap pha lodng thap phén véi dich pha lodng vo tring & cac
ndng d6 10, 102, 103, Néu nghi ngo sé luong E.coli trong mau qué cao thi phai sir dung cac
mau pha lodng c6 bac pha lodng cao hon.

3.2. Trinh tw thao tac

STT Tén cac thao tac Dung cu, thiét bi, vit tw Yéu cdu ky thudt
Khir  tring  dung | Tu cay co dén khir tring M6i  truong/dung  cu/
Ccu/mdi truong/ngudi ngudi tién hanh thao tac

o 4 Cdn khu triing 70° e
1 tién hanh thao tac ) . duoc vO trung dung theo
Bong tham nudc, dén con, yBu cAu

pipet, gia 6ng nghiém

Pong nhat mau Thiét bi ¢ong nhat mau M3u dong nhat

2 Mau thir Thoi gian dap mau phu
thugc vao tinh chat co ly

cdta mau
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STT Tén céc thao tac Dung cu, thiét bi, vét rw Yéu cdu kj thudt
Khéng ché thoi gian
Dinh lugng (c&n, hat) | Can phan tich, pipet Pay du, dung dinh lugng
3 | mau thur Mau thir (thé tich, khéi luong) yéu
cau
Pha lodng thap phéan | Dung dich pha loédng Pipet khong dugc tiép xdc
-1 , = . ~
10 ML thir véi dung dich pha lodng
Pipet, gia @& éng nghiém Dung dich pha loang vo
) trung
Ong nghiém
Pha loang dung theo trinh
tu
4 - - -
Str dung pipet riéng biét
Khdng ché thoi gian thao
tac
bam bao diéu kién vo
trung trong qua trinh thao
tac
Pha lodng mau c6 | Miu pha lodng 10™ Pipet khong duoc tiép xuc
A A pIA -2 , . A N ~
Zggg do tiép theo 10 Pipet, gi4 d& 6ng nghiém véi méi truong pha loang
Ong nghiém D{nh h}f?ng chinh xac Iml
mau 10
Dung dich pha loang
bang theo trinh ty pha
lodng
5 - - -
Str dung pipet riéng biét
cho cac d¢ nong pha lodng
Khéng ché thoi gian thao
tac
bam bao didu kién vo
trung khi thao tac
Ghi cht nong do pha | But xa Pung tht ty néng do trén
6 |loang Céc éng chira cac mau thir | C2€ Ong pha lodng
da pha loang

3.3. C4c ch( Y vé an toan lao dgng

- Khtr trung moi truong/tay trudc va sau khi thao tac.

- Chu ¥ an toan lao dong khi thao tac véi dén cuc tim, con 70°, dén con.
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- Thao téc pha lodng thap phan phai nhe nhang, can than, chinh xac theo dung yéu cau.

- Thyc hién mang day du cac trang bi bao ho lao dong khi tién hanh tiép xdc véi mau.

3.4. Cic hw héng thwong gdp nguyén nhan va cach khdc phuc

Cdc hw hong thwon R . 3 ,

STT e godnr;g wong Nguyén nhan Cach khac phuc
Diéu kién vo trung cua | Khr tring khong day du, | Tuan tha dung theo huéng
moi truong thao tac | dung theo yéu cau dan

l A 9 o , ) ,
khong dam bao Hoéa chat khu tring bi hu | Kiém tra héa chat khu
hong/hét han sir dung trung trude khi sir dung
Mau pha lodng bi | Dung chung pipet cho cac | Dung pipet riéng biét cho
nhiém khuan d6 pha lodng ting nong do pha loang
2 Mb6i  trudng/dung  cu/ | Tuan thu kho tring dung
nguoi thao tic khong dam | theo huéng dan
bao v6 trung
Nham Ian ndéng do cac | Trinh ty pha lodng khong | Tun thu trinh ty pha lodng
mau pha lodng dung theo yéu cau dung theo hudéng dan
Khéng ghi chi ndng do | Ghi chii nong do pha lodng
3 pha loang Xép dat theo dung trinh ty
Trinh ty xép dat cac ong | pha lodng
mau thir di pha lodng
khéng phu hop

4. Cay miu Ién méi trudong nudi cay ting sinh chon loc LSB

4.1. Phuwong phdp cdy mdu lén méi trwong nudi cdy ting sinh chon loc LSB

1o

107

10

iKliTilili

Hinh 15.2. Cdy mdu lén méi truong LSB tir cAc nong dé mau pha lodng

Cay mau thtr di pha lodng theo phuong phap MPN 1én méi truong nudi cdy ting sinh
chon loc LSB trong 6ng nghiém, véi 3 nong d6 va 3 éng lap lai (hé 3 x 3) (Hinh 15.2).

Céc mau cay duoc nudi u & 37 + 1°C trong thoi gian 24 - 48 gid. Theo ddi, quan sét, ghi

195




nhan sé éng c6 sinh hoi (6ng Durham nbi), d6i mau méi truong dé dinh tinh su hién dién caa

vi khuan trong cac 6ng thir nghiém.

4.2. Trinh ty thao tac

Bong thim nudc, dén con

Ong nghiém c6 mau da pha
lodng

STT Tén céc thao tac Dung cu, thiét bi, vét twe Yéu cdu kj thuat
HGt 1ml mau pha | Ta cay co dén khir tring Moéi  truong/dung  cu/
lodng thap phan Pipet da khir triing n{guo‘l tien hanh thao tac

. v0 trung
Cdn khu triing 70° o .
1 Hut chinh xac 1ml mau

pha lodng

Chuyén 1ml mau pha
lodng vao ong moi
truong tang sinh chon
loc LSB

Tu cay c6 deén khir tring
Pipet da khur trung

Béng thAm nudc, dén con,
cdn khu tring 70°

Moéi  truong/dung  cu/
ngudi tién hanh thao tac
vo trung

VO trung nat bédng miéng

Ong nghiém c6 mau da pha
lodng 102 10°®

Pipet da khur trung

2 ] _ o bng nghiém truéc/sau khi
Ong nghi¢m c6 mau da pha | me/deng nat
loang 10 ) 7
i Nhe nhang, can than,
Ong moi truong tdng sinh khéng roi vai
chon loc LSB
Thuc hién Iap lai véi | Tu cdy c6 dén khur tring, | Moi  truong/dung  cu/
cac 6ng cung ndng do | dén cdn, cdn khir tring 70° | nguoi tién hanh thao tac
~ -1 A Lo
pha loang 10 Moi truong LSB vo trung
Ong nghiém c6 miu da pha | €2y dling nong do mau
lodng 10 V6 tring nit béng miéng
3 Pipet da khir triing ong nghiém trudc/sau khi
mMd&/dong nit
Nhe nhang, can than,
khong roi vai
Céay lap lai 3 4ng trén
cting mot ndng do 107
Thuc hién lap lai véi | Ta céy cd dén khur trung, | M6i  truong/dung  cu/
cac ong trén ndng do | dén con, cdn khu tring 70° | nguoi tién hanh thao tac
~ ) -3 A s
pha lodng 10 10 Moi truong LSB vO trung
4

Cay dtng néng do mau

VO trung nat béng miéng
6ng nghiém truéc/sau khi
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STT Tén céc thao tac Dung cu, thiét bi, vét tw Yéu cdu kj thudt
mao/dong nat
Nhe nhang, cin than,
khong roi vai
Cay lap lai 3 dng trén
cling mot nong do
Bao g6i dau 6ng | Tu cdy c6 dén khir tring, | Bao goi riéng biét tung
. nghiém deén con éng
Ong nghiém, bao goi Chi bao goi trén dau 6ng
nghiém
6 | Ghinhan Ong nghiém, but xa Ghi nhan diy du thong tin
Lam mau tring Ta cay co dén kho trang, | Mdi  truong/dung  cu/

dén con
Moi truong LSB
Pipet da khir trung

ngudi tién hanh thao tac
vo trung

Hat chinh xac 1ml dung
dich pha lodng

7 Ong nghiém chtra dung dich | i th
pha lodng Vo triing l?amﬂba\o qua trinh thao
tac vo tring
Lam song song va day du
cac didu kién nhu doi voéi
mau
Cai dat théng s6 ky | Taam Pung thong s6 ky thuat
8 | thuat nuéi u (nhiét do, yéu cau (37 + 1°C, 24 -
thoi gian) 48 gio)
Xép dat cac ong cdy | Ta &m, mau trang Cac 6ng nghiém tach roi
9 | vao tiam Céc ng méi truomg LSB da | MY cach xa thanh va
céy mau noc tu am
Theo ddi thoi gian va | Ta 4m Mau u phai dat nhiét do u
nhi¢t d6 trong qua Céc éng moi trwomg LSB da trong vong 2 gio
10 | trinh nudi v

cdy mau

Mau tring

Pinh ky 24 gio kiém tra
nhiét 4o, do am, d6 théng
hoi cua ta am.

4.3. C&c ch( y vé an toan lao dgng

- Khtr trung tay trudc va sau khi thao tac.

- Chui ¥ an toan lao dong khi thao tac véi dén cuc tim, con 70°, dén con.
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- Thao tac cidy mau theo phuong phap MPN phai nhe nhang, can than theo dung trinh
tu.

4.4. Cic hw héng thwong ggp nguyén nhan va cach khdc phuc

Cac hw hong thuwong

STT .
9ap

Nguyén nhan Céach khdc phuc

Moéi  trwong  LSB | Ong méi trudng LSB c6 | Kiém tra d6 vo tring cua
khéng dam bao yéu | 6ng Durham néi/ mdi | moi truong LSB truge khi
1 | cau cho phan tich truong bi duc thao tac (chon ng c6 éng
Durham chim/ méi truong
trong sut)

Nhiém vi sinh vat lan 2 | Khir tring khong day di, | Tuan tha quy trinh vo triing
vao mau/vi sinh vat | ding theo yéu cau theo dting theo huéng dan
2 phat trién thém trong

. Diéu kién vo tring cua
mau

moéi  truong thao tac
khong dam bao

Diéu kién vo trang moi | Khir tring khong day du, | Tuan tha dung theo hudng
3 | truong thao tac khong | dung theo yéu cau dan khir trang méi trudng
dam bao

Ong LSB cidy mau | Do méi truong/dung cu/ | Tuan tha khir tring ding
trang c6 hién tuong (+) | nguoi thao tac khong | theo huéng dan
4 (ng Durham ndi/ mdi | dam bao vé tring

truong bi duc) Cay nham mau this Cay dung dich pha loing

v0 trung

Ong LSB cay mau thir | Do mau thir nghiém Lam lai

5 | nghiém (-) Do diéu kién thir nghiém | Tuan tha nghiém ngit qua

trinh thao tac

Céc 6ng nghiém bi nga | Cac 6ng nghiém bi xép | Sap xép lai vi tri dat dé cac

A db don, chong I1én nhau ng theo thu ty, riéng biét
Céc 6ng nghiém xép dat | Cac ong nghiém dat cach
satthanh vanéc ta &m | xa thanh va ndc ta &m
Cac 6ng nghiém cay | Nhiét do ta 4m va thoi | Kiém tra ta am, cai dat lai
, mau tha khong phat | gian khong dam bao | thong s ky thuat

trien theo du dinh theo yéu cau Theo d&i hoat déng ta 4m

thuong xuyén
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5. CAy chuyén miu 1én méi treong nudi cay chon loc EC

5.1. Phwong phdp cdy chuyén mdu Ién méi trwong nubi cay chen loc EC

Dung que cdy vong chuyén mot vong dich mau tir cac dng méi truong ting sinh chon

loc LSB (+) sang mdi truong chon loc EC, u & 44,5 + 0,2°C trong thoi gian 24 — 48 gio.

Theo d&i, quan sat, ghi nhan sé éng co sinh hoi (6ng Durham ndi) dé dinh tinh su hién

dién cua vi khuan trong cac dng thir nghiém.

5.2. Trinh tw thao tac

STT Tén céac thao tac Dung cu, thiét bi, vét tr Yéu cau ky thudt
Quan sat, xac dinh cac | Tu cy co dén khir tring Moéi  truong/dung  cu/
6ng moi truong ting Cén khit triing 70° ngudi tién hanh thao tac
sinh chon loc LSB (+) ) . vo trung

1 Bong tham nudc, dén con » . ) .
. ) . | Nhan biet chinh xac moi
Ong cay mau tren MOl | yyong LSB (+) duc, dng
truong LSB Durham néi (c6 sinh ho)
CAy chuyén 1&n méi | Méi truong EC Moéi  trudng/dung  cu/
treong EC T chy c6 dén khir tring nguo\l tien hanh thao tac
: , vo triing
Dbeén con, bong tham nudce _ o
. Moi truong EC cO ong
Que cay vong Durham chim
2 A ) s 0 . 5
Con khir trung 70 Thao tac ciy chuyén ding
Ong cdy mau trén moi | theo yéu cau
treong LSB (+) Kht trung miéng dng
nghiém/nit boéng trudc
khi m¢/dong
Lam mAu tring Moi truong EC Moi  truong/dung  cu/
T chy c6 dén khir tring n{guo‘l tien hanh thao tac
. ) VO trung
beén con, bong tham nudce ‘ o
. . . Moi truong EC cO ong
Lam song song véi mau
Tuan thi y8u cau cua quy
trinh ciy mau triang
Bao g6i dau 6ng | Tu cdy c6 dén khir tring, | Bao goi riéng biét tung
. nghiém dén con 6ng
Ong nghiém, bao goi Chi bao géi trén dau ng
nghiém
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STT Tén céc thao tac Dung cu, thiét bi, vét tw Yéu cdu kj thudt
5 | Ghinhan Ong nghiém, but xa Ghi nhén day di thong tin
Cai dat thong s6 ky | Ta dm Pung thong sé ki thuat
n ar o cn n A A 0
6 thu::it pu0| u (nhiét do, MAu tring yéu Ca'lu (44,5 +£0,2°C, 24
thoi gian) - 48 gio)
Xép dat cac ong cdy | Ta am Cac 6ng nghiém tach roi
7 | vaotuam Cac éng cdy miu, Mau tre‘mg nhau, i:ach xa thanh va
néc ti 4m
Theo d6i thoi gian va | Ta am Mau  phai dat nhiét d6 u
nt\uet df’_ Dtrong qua | ~40 éng ciy mau trong vong 2 gio
g | trinh nuoiu Miu tring Binh ky 24 giv kiém tra
nhiét do, do am, do thong
hoi cua ti 4m.
Quan sat két qua thir | T cdy c6 dén khir tring, | Ong mau trang (-) (moi
nghiém dén con truong trong suét, 6ng
Ong moi truong EC ¢ ciy Durham chim)
9

mau thar nghiém

Mau tring

Cac 6ng méi truong EC
c6 cay mau thir nghiém
(+) (mdi truong bi duc,
6ng Durham noi)

5.3. C4c ch( y vé an toan lao dgng

- Khtr trung tay trudc va sau khi thao téc.

- Chu ¥ an toan lao dong khi thao tac voi dén cuc tim, cdn 70°, dén con.

- Thao tac cay chuyén mau phai nhe nhang, can than theo dung trinh tu.

5.4. Cdc hw héng thwong gap nguyén nhan va cach khdc phuc

ic hw hong thwo R N , ,
STT Cac hu godnr;gt wong Nguyén nhan Céach khac phuc
Moi trudng EC khong | Ong mai truong EC ¢6 | Kiém tra d6 v tring cua
dam bao yéu cau cho | 6ng Durham néi/ mdi | moi truong E  truéc khi
. phan tich truong bi duc thao tac

Cchon dng ¢6 ng Durham
chim/ moéi truong trong
sudt)
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Cac hw hong thuong

STT adp Nguyén nhan Céch khdc phuc
Nhi&m vi sinh vat lan 2 | Khir tring khong day du, | Tuan thi quy trinh vé tring
vao mau/vi sinh vat | dung theo yéu cau theo dung theo huéng dan

2 ph:at trien thém trong Pidu kién vo tring cia
mau mdi trudhg thao tac
khong dam bao
Diéu kién vo trang méi | Khir tring khong day du, | Tuan tha dung theo hudng
3 | trudong thao tac khdng | dung theo yéu cau dan khtr tring méi trudng

dam bao

Ong cay mau trang c6 | Do méi trudong/dung cu/ | Tuan thu khir tring dung
hién twong (+) (ng | nguoi thao tac khong | theo hudng dan
4 Durham  néi/  mdi | dam bao vo tring

truong bi due) Cay nham mau this Cay dung dich pha lodng

vO trung

Ong cay mau thir | Do mau thir nghiém Lam lai
5 nghiém () Do diéu kién thir nghiém | Tuan thu nghiém ngat qua
trinh thao téc

Céc 6ng nghiém bi nga | Cac 6ng nghiém bi xép | Sap xép lai vi tri dat dé cac

A db don, chong I1én nhau 6ng theo thu ty, riéng biét
Céc 6ng nghiém xép dat | Cac ong nghiém dat cach
sat thanh vanoc ta am | xa thanh va ndc ta &m
Cac 6ng nghiém cay | Nhiét do to 4m va thoi | Kiém tra ti 4m, cai dat lai
, mau tha khong phat | gian khong dam bao | thong s ky thuat

trien theo du dinh theo yéu cau Theo d6i hoat déng ta 4m

thuong xuyén

6. Thir nghiém khiang dinh sinh hoa
6.1. Phwong phdp thir nghigm khdng dinh sinh hda

Néu dng méi trudng EC cdy mau thu duoc cho thay c¢6 hién tugng dwong tinh (sinh khi)
thi can cdy chuyén sang mdi truong thach dia EMB, u & 37 + 1°C trong 24 gio.

Chon cac khuan lac dic trung trén moi trudong EMB cdy vao 6ng méi truong Trypton,
MR — VP, SC Citrat, u ¢ 44,5 + 0,2°C trong 24 gio. Thuc hién thir nghiém sinh héa IMViC
(Indol, Methyl Red, Voges Proskauer, Citrat). Ghi nhan sé luogng cac ng (+) cho mdi d6 pha
lodng.

6.2. Trinh tw thao tac
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STT Tén céc thao tac Dung cu, thiét bi, vét rw Yéu cdu kj thuat
Quan sat, xac dinh cac | Tu cay c6 dén khir tring Moéi truong/dung cu/
ong moi truong EC (+) cén khir tring 70°, bong n{:guo‘l tien hanh thao tac

1 thadm nudce, dén cdn VO trung
Ong cdy mau trén moi {YIOI trwong EC (+) duc,
truong EC opg Dyrham noi (co

sinh hoi)
Ciy chuyén [én mdi | Mbi truosng EMB Mbéi trudng/dung cu/
truong thach dia EMB Tt chy c6 dén khir triing n{guo\l tien hanh thao tac
. ] vo triing
ben con, bdng tham nudc _
. Moi truong EMB dam
Que cay vong béo vo triing
2 A " g 0 \
Con khu tring 70 Nudi 1 trong diéu kién
Ong cdy mau trén mai | VO trung
treong EC (+) Nhiét d6 va thoi gian o
Ta 4m theo quy dinh (37 %
1°C, 24 gio).
Quan sat, chon khuan | Tu cdy c6 dén kht tring Moéi truong/dung cu/
lac dac trung trén cac Cén khit triing 70° nguo\l tién hanh thao tac
dia EMB (+) ) . vO0 trung
Bong tham nudc, dén con .

3 ) . ) - Khuan lac dac trung
bia cay mau tren mOI | yran moi truong EMB
truong EMB (¢6 duong kinh 16n hon

1mm, tron, det hinh dia,
c6 anh kim xanh)
Cay chuyén khuan lac | Mai truong Trypton, MR — | M6i  truong/dung  cu/
dac trung trén moi | VP, SC Citrat nguoi tién hanh thao tac
truong TE'V”? Va‘,)\AFTO' Ta cdy c6 dén khu tring vo trung
truong Trypton, - . ) M6i true Trvot
- Pén cdn, bong tham nudc ot truong 1rypton,
VP, SC Citrat v ongem MR - VP, SC Citrat
Que cay vong, con Khtr | 4am bao vo tring
4 tring 70°

Pia cdy mau trén moi
truong EMB (+)

Ta 4m

Thuc hién thao tac cay
chuyén theo yéu cau
Nudi u trong diéu kién
vo trung

Nhiét d6 va thoi gian u
theo quy dinh
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STT Tén céc thao tac Dung cu, thiét bi, vét rw Yéu cdu kj thudt
Lam cac mau ddi ching | Méi trudng Trypton, MR — | Méi  trudng/dung  cu/
VP, SC Citrat ngudi tién hanh thao tac
Ta ciy c6 deén khur triing VO tring
5 Ta 4m Moi  truong Trypton,
. ) MR — VP, SC Citrat
Dbén con, béng tham nudce .
. . . Lam song song, thuc
Con khu tring 70 hién ddy da didu kién
nhu d6i véi mau thir
Céc thur nghiém sinh héa IMViC
Thir nghiém Indol Ta cdy co dén khu tring, | Moi  truong/dung  cu/
dén con ngudi tién hanh thao tac
Ong nghiem moéi trwong | VO FUNY
Trypton c6 cidy mau tha | HGt chinh xac 0,5ml
nghiém da nuoi 4 thudc thir Indol
Thudc thir Indol Lac déu 6ng thir
Quan sat sau 1 phat
Ong thir nghiém Indol
(): dau 6ng c6 mau
vang
Ong thir nghiém Indol
(+): dau dng c6 mau do
6

Thtr nghiém Methyl Red
(MR)

Ta cdy c6 dén khur tring,
dén cdn

Ong nghiém méi truong
MR — VP Broth ¢ cdy mau
thir nghiém da nuoi u

Thubc thir Methyl Red

Moi truong/dung cu/
ngudi tién hanh thao tac
vO trung

Nho vai giot thuéc thi
Methyl Red

Lic déu 6ng thir

Quan sat sau 1 phat
Ong thtr nghiém Methyl
Red (-): mau vang

Ong thir nghiém Methyl
Red (+): mau do

Thir nghiém Voges —
Proskauer (VP)

Ta cdy co dén khu tring,
dén con

Ong nghiém méi truong

Moi  truong/dung  cu/
nguoi tién hanh thao tac
v0 trung
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STT Tén céc thao tac Dung cu, thiét bi, vét rw Yéu cdu kj thudt

MR — VP Broth ¢ cay mau | Hut chinh x4c 0,5ml o —
thir nghiém da nudi u napthol.

Thudc thir o — napthol. Lic déu ng thir

Quan sat sau 20 phat
Ong thir nghiém Methyl
Red (-): khong d6i mau
moi trudng

Ong moi truong thi
nghiém Methyl Red
(+): mau do

Thir nghiém Citrat (iC) | Ta cdy c6 dén kha tring, | Méi  truong/dung  cu/
dén con ngudi tién hanh thao tac
Ong nghiem méi truong | VO FUNY

SCA c6 cdy mau the | Quan sat sau nudi u
nghiém da nudi 1 Ong thir nghiem iC (-):
khéng c6 khuan lac,
khong dd6i mau mai
truong, gitt nguyén mau
xanh luc

Ong thir nghiém iC (+):
xuat hién khuan lac va
mdi truong chuyén sang
mau xanh duong

6.3. Cac chu Y Vé an toan lao dpng
- Kiém tra tinh trang thiét bi trudc khi sir dung
- Khtr tring tay/ta 4m truéc va sau khi thao tac.
- Cha ¥ an toan lao dong khi thao tac véi dén cuc tim, cdn 70°, dén con.

- Thao tac phai can than, chinh x4c theo dang trinh ty thyc hién phan (ng thir nghiém
sinh hoa.

6.4. Cdc hw héng thwong gap nguyén nhan va cach khdc phuc

Cac hw hong thuwong

STT 0 Nguyén nhan Céach khdc phuc
a
Moi truong thir nghiém | Ong méi truong bi nhidm | Kiém tra méi  truong
1 | khong dam bao yéu cau | khuan trugc khi thao tac
phan tng
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STT

Cac hw hong thuwong
gap

Nguyén nhéan

Céch khdc phuc

Thubc thir khong dam

Do diéu kién bao quan

Kiém tra hoat tinh thudc

hop, khong c6 cac dac
diém theo yéu cau

2 |bao yéu cau cho phan | khéng dam bao (nhiét do, | thir trude khi sir dung
g thir nghiém do téi, thoi gian)
Diéu kién vo tring cua | Khr tring khong day du, | Tudn tha dung  theo
3 |moéi truong thao tac | ding theo yéu cau huéng dan
khong dam bao
Ong cdy méau dbi chiing | Do mdi truong/dung cu/ | Tuén tha khir tring dung
c6 hién tuong (+) nguoi thao tac khong dam | theo hudng dan
4 bao vo tring
Cay nham mau thiz Cay dung dich v tring
Ong cay mau thir nghiém | Quan sat, chon cac 6ng | Lam lai, chon cac dong
. ) cay chuyén khdng phu | cdy phi hop, dang theo

yéu cau

7. Quan sat, doc, tinh két qua

7.1. Phwong phdp quan sdt, doc, tinh két qud

Quan sat cac dng nghiém c6 hién tuong md duc, hoic sinh khi trong méi truong ting

sinh chon loc LSB, khi dugc cay chuyén cé sinh khi trong méi truong chon loc EC.

- -), tra bang tra MPN dé xac dinh s6 lugng E.coli.

Moi truong LSB (+)

Moi truong EC (+)
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Chon cac khuan lac dién hinh trén méi truong thach EMB, thyc hién thar nghiém phan
tng IMVIC (Indol, Methyl Red, Voges Proskauer, Citrat). Bém sb 6ng EC (+) va IMVIC (+ +

Khuan lgc (+) trén moi
truong EMB




MGoi truong nuoc Trypton Thu nghiém Indol (-) Thu nghiém Indol (+)

Moi truong MR — VP Broth The nghiém MR (-) Thu nghigm MR (+)

The nghiém VP (-) Thu nghigm VP (+)

Poi ching trdng Citrat Thar nghiém Citrat (-) Ther nghiém Citrat (+)
Hinh 15.3. Quan sét, tinh két qud dinh lirong E.coli

7.2. Trinh twr thao tac
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STT Tén céc thao tac Dung cu, thiét bi, vét rw Yéu cdu kj thudt

Kiém tra mau tring, | Ca&c mau thir cdy trén méi | Mau tring, mau ddi
mau dbi ching truong LSB, EC, EMB, thir | ching dam bao yéu cau
1 nghiém IMViC thir nghiém

Quan séat cac ong cdy | Ca&c mau thur ciy trén cac | Néu khong thé quan sét
mau thi moi truong thir nghiém ngay sau khi thoi gian u
cham dut, c6 thé giir 6ng
2 & 4°C khong qué 24h.
Nhan dang chinh xac cac
hién tuong (+) dic trung
trén cac moi trudng

DPém s6 luong dng (+) | Cac dng cdy mau thir trén | Bém chinh xac, s lwong
trén ting nong d6 mau | moi truong LSB, EC, tha | dng (+) trén ting nong
3 | phaloang nghiém IMViC do6 mau pha loang

DPém chinh xéc, s6 lugng
6ng IMVIC (+ + - -)

Tinh két qua Cong thirc tinh Pung cong thic

Pu céc thong sé tinh két
qua

Tinh chinh xac

7.3. Cac ch Y Vé an toan lao dpng
- Khtr trung tay trudc va sau khi thao téc.
- Khéng ché thoi gian thao tac.
- Bam bao an toan sinh hoc cho nguoi thao téc.
- Thao tac phai nhe nhang, can than.

7.4. Cdc hw héng thwong géip nguyén nhan va cach khdc phuc

ic hw hong thwo R A . ,
STT Cac hu godnr;gt wong Nguyén nhan Cach khac phuc
Mau tring (+) Qua trinh thao tac khong | Lam lai, cha y ky diéu
1 dam bao vo triing 1am mau | kién vé triing ctia qua trinh
trang bi nhiém khuan thao tac

Céc 6ng/dia cdy mau | P pha lodng miu khong | Lam lai, chon do pha
thir (-) phl hop. lodng pht hop véi mau thi
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Cac hw hong thuong

STT .
gap

Nguyén nhén

Céch khdc phuc

Qué trinh thao tac khoéng
dam bao vo trung

nghi¢m.
Lam lai, cha y ky diéu
kién v trung cua qua trinh
thao tac

8. Bao cao thwr nghiém

8.1. Phwong phdp viét bao cao thir nghiém

Ghi chinh xac, day dua, cap nhat két qua vao phiéu ghi két qua va sé luu tai phong

kiém nghiém.

Viét cac noi dung day du theo yéu cau trong mau béo cao thir nghiém.

8.2. Trinh tw thao tac

STT Tén céc thao tac Dung cu, thiét bi, vt tw Yéu cdu ky thudt
Ghi két qua vao | Phiéu ghi két qua Chinh xac
1 | phiéu va so luu S8 luu

Cap nhat, day du

Béo céo thur nghiém

Mau bao céo thir nghiém

bam bao d6 chénh léch
két qua thur nghiém
trong mirc cho phép

Ghi day du cac noi dung
theo yéu cau

9. Vé sinh, sap xép dung cu, thiét bj

9.1. Ly thuyét lién quan

Tat ca céc dung cu, thiét bi da sir dung phai duoc vé sinh phu hop (thai bo, khir nhiém,
khr triing, rira), sach s& va sap xép ngan nép, dung noi quy dinh.

9.2. Trinh tw thao tac

STT Tén cac thao tac

Dung cu, thiét bi, vét t

Yéu cdu ky thudt

Tdi chat déo dung dung

Thai bo chat thai trong | Tt ca cac dung cu da sir | Khong con bam ban trén
. cac dung cu dung dung cu
Puoc loai bé dung noi
quy dinh theo yéu cau
Kha nhidm, khir trong | TAt ca cac dung cu dd sir | Pung d6i tugng theo
2 |dungcu dung quy dinh

Cu
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STT Tén céc thao tac Dung cu, thiét bi, vét tw Yéu cdu kj thudt
chuyén dung cho hap &p luc | Pung thoi gian quy dinh
Noi hap &p luc, ta sy Str dung dung dung dich
Dung dich khir nhidm, khg | K& nhiem, khir tring
tring Dung dich khir nhiém,
khtr trang duoc chuan bi
phi hop va dang ndng
do
3 Rua, vé sinh dung cuy, | T4t ca dung cu, thiét bi da st | Vé sinh phd hop, sach
thiét bi dung sé
4 Sap xép dung cy, thiét | Tat ca dung cu, thiét bi da st | Sap xép ngan nip, dung
bi dung noi quy dinh.
9.3. Cac chu Y Vé an toan lao dpng
- bam bao an toan sinh hoc cho nguoi thao tac.
- Thao tac phai nhe nhang, can than.
9.4. Cic hw héng thwong gap nguyén nhan va cach khdc phuc
gy | Chchw hgoan;g thuong Nguyén nhan Céch khdc phuc
Dung cu con bam ban | Qua trinh loai bo khong | Lam lai, chi y ky diéu
dung dich, méi trudng, | can than, sach s& kién loai bo moéi truong,
1 | thudc thir dung dich, thudc thir
Tranh tiép xuc truc tiép
V41 nguoi thao tac
Bé v& dung cu Thao tac khéng can than, | Loai bo dung cu bé v&
2 nhe nhang

Chu y thao tac nhe nhang,
can than

10. Thwe hanh xac dinh E.Coli

STT

Tén cdc buwdc cong | Dung cu, thiét

o a CAc cha y vé an
Yéu cau ky thugt y

viéc bi, vdt tw toan lao dong
Chuan bi dung cuy, | Cac dung cu thi | Cac dung cu dam | Van hanh thiét bi
thiét bi nghiém bao vo tring (ta sdy, noi hap ap
1 Céc thiét bi Thiét bi trong tinh :EF;t;"’}”I phan “Ch)’
, PR iét bi loc mang...
Cac héa  chét trftng t6t, sdn sang 10
khr triing sir dyng

Chu y an toan dién
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STT

Tén cac buwoc cong
vigc

Dung cu, thiét
bi, vét tw

Yéu cdu kj thut

Céac cha y vé an
toan lao dong

khi van hanh thiét
bi

Cha y an toan khi
tiép xGc voi hoa
chat khur triing

Chuan bi  moi
truong, thude thir

Cac hda chit,
nguyén vat ligu
pha moi truong,

Méi trudng, thudc
thie vo trung, hoat
tinh tot

Van hanh thiét bi
(ndi hap é&p luc, bép
dién, cén phén tich

thudc thir thiét bi loc mang...)
2 N&i hdp &p luc, an toan
bép dién, can Cha y an toan khi
phan tich tiép xGc voi hoa
chat, khong dé dinh
vao tay
Chuan bi mau thir | MAu thir nghiém | Do pha loing phi | Cha y an toan khi
Dung dich pha hop v&i mau tiép x(c véi mau
lodng vo tring | Thao tac  chuén | U
3 Cac dung thi xac, dang trinh tu
nghiém Mau pha lodng day
da néng do, xép
dang tha tu
bam bao vo trung
Cay mau lén mdi | Mau thir nghiém | Cay dung noéng d6 | Chu y an toan khi
truong nudi  cay | pha lodng pha loang tiép x(c voi mau
tang sinh chon loC | \ fs; trudng nudi | Cdy dang s6 1an thir
LSB cdy tang sinh |lap lai trén céc
chon loc LSB vd | ndng d6 mau pha
tring lodng
4 . x ,
Ta cay, pipet, | Lam mau trang
dia petri dang k¥ thuat yéu
cau
Thao tac chuan
xac, dung trinh tu,
dam bao vo trung
5 | Cdy chuyén mau | Mau nudi cly | Thyc hién déi véi | Chi y an toan khi

lén mo61  trudong

tang sinh chon

céc Ong ting sinh

tiép xdc véi mau
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Céac cha y vé an
toan lao dong

Tén cdc buwdc cong | Dung cu, thiét

o AR Yéu cdu kj thut
viéc bi, vét tw

STT

nudi cdy chon loc | loc chon loc (+) thu

EC Moi truong nudi | Thao tac  chuan

cay chon loc vo | xac, ding trinh tu

trung Lam méu tring
Tu céy, pipet, theo yéu cau

bam bao vo trung

Thir nghiém khang | Mau (+)  trén | Cy dung theo yéu | Chd y an toan khi
dinh sinh hoa moi trudng LSB, | cau cha phuong | tiép xdc véi mau
EC phép thur

Moi truong tha | Lam  mau  trang | Khong dé hoa chat
6 nghiém  khang | theo yéu cau dinh vao tay

dinh, thuoc thir | 10 tac  chudn

vo trung xdac, dang trinh tu
Tu cay, pIpet, | 5am bao vé tring
dia petri
Quan sat, doc, tinh | Cac  6ng  ciy | Chinh xac Pam bao an toan
7 ket qua mau Pam bao V6 triing sinh h,(_)c cho nguoi
Mau triang thao tac

Bao céo  thu | Phiéu ghi két | Ghi day du, cap

. nghiém qua, 6 luu nhat, chinh xac
Mau bao cdo thir | Bao cao day du
nghiém theo yéu cau
Vé sinh, siap xép | Tat ca dung cy, | Vé sinh phd hop, | Bé v& dung cu
dung cu, thiét bi thiét bi da sir | sach s& va sap xép Ve sinh. lau chui
9 dung ngan nap séb xép dung cu,

thiét bi theo hudng
dan
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HUONG DAN GIANG DAY MO PUN
. Vi tri, tinh chit, ¥ nghia va vai tré ciia md dun:

- Vi tri: Kiém nghiém nuéc ding trong thyc pham 1a md dun chuyén mén cua nghé Kiém
nghiém luong thuc thuc pham, dugc bo tri sau cac mdn hoc/ mo6 dun co sd, mén hoc K¥ thuat
phong kiém nghiém.

- Tinh chat: Pay 1a mé dun tich hop gitra ly thuyét va thuc hanh. Do d6, can duoc t6 chuc
giang day tai phong hoc c6 day du diéu kién, phuong tién giang day va dung cy, thiét bi, may
maoc can thiét cho viéc day va hoc.

- Y nghia va vai trd cia mé dun: M6 dun trang bi cho ngudi hoc céc kién thirc va k§ ning vé
lay mau, xac dinh cac chi tiéu chat lwong dac trung ctia nudc dung trong thuc pham.

Il. Muc tiéu cia mo dun:
- Vé kién thuc:
+ M0 ta dugc cach ldy mau cia nuéc ding trong thyc pham;
+ Liét ké duogc cac chi tiéu chét luong cua nude dung trong thuc pham;

+ Néu duogc khai niém, nguyén tic xac dinh chi tiéu chat luong cua nuée ding trong
thuc pham;

+ Trinh bay duoc cac phuong phap xac dinh chi tiéu chat luong ciia nuée dung trong
thue pham.

- Vé k§ nang:

+ Lua chon dung va st dung thanh thao dung cu, thiét bi, hda chat dé xac dinh cac chi
tiéu chat luong cua nudc dung trong thuc pham;

+ Thuc hién thanh thao cac budc xac dinh céc chi tiéu chit lwong cua nuéc ding
trong thuc pham theo dung trinh t, chinh xac, dam bao an toan;

+ Phan tich duoc cac nguyén nhan gay sai sé va cach khac phuc trong qué trinh xac
dinh céc chi tiéu.

- V& ning lyc tu chu va trach nhiém:
+ Tuén thu theo c&c budc thuc hién cong viéc va noi quy phong thi nghiém;
+ Rén luyén tinh can than, ti mi, trung thyuc trong phan tich cac chi tiéu chat lugng.
+ Nghiém tlic, sin sang hop tac va chia sé vai cac thanh vién trong nhom/tap thé 1op;
+ CO y thuc tiét kiém hoa chat, bao vé tai san trong phong thi nghiém.
I11. Tai ligu tham khao
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